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THE FIFTY FOOT GREAT LAKES EXPRESS CRUISER 


The most successful boat yet developed, the result of long experience and a concentration of re- 
sources. A standardized product, standardized as to specifications, standardized as to construction 
and equipment. Every little detail thought out and worked out by past experience and not by guess 
work. 


Built in the most modern Yacht Building Plant in America by men who do nothing else but build just this one 
type of boat, by men who only know how to do GOOD work. Everything in this boat is as good as brains, ex- 
perience and money can make it. It is built for service, for comfort, for dependability. It is not a cheap boat, 
neither is it high priced, as standardization makes it possible to build this boat at a price many times less than one 
such a boat would cost. 


TWO FIFTY FOOTERS FINISHED NOW AND READY FOR IMMEDIATE DELIVERY 


We have ready for immediate delivery two of these Fifty Foot Express Cruisers, speed 20 to 24 miles an hour, 
with accommodations for a party of eight and a crew of two. Completely equipt in every detail and ready to 
run. All orders filled strictly on priority of receipt. Write or wire for additional data—ask for Booklet No. 16-N. 


GREAT LAKES BOAT BUILDING CORPORATION, MILWAUKEE, WIS. 


Designers and Builders of Boats of Distinction and Quality 


At the present time and for the immediate future the entire productive ability of this Organization 
is concentrated on the production of Airplane Propellers for the United States Government. 


When writing to advertisers please mention MoToR BoattnG, the National Magazine of Motor Boating 
Advertising Index will be found on page 96 












































One of the 550 Elco- 

built British motor 

atrol boats, a num- 

= of which partici- 

pated in the recent 

raids upon the German 

U-boat bases at Ostend 

and Zeebrugge. These boats 

played a most important part in 

the successful blocking of the entrances 
to the harbors 


Motor Boats Hunt the Huns 


as By T. W. 


OTOR BOATS have time and again proved 
their worth as submarine chasers and for patrol 
service, but it was not until the recent attacks 

on Zeebrugge and at Ostend that they had an oppor- 
tunity to prove how valuable an auxiliary they are in 
an action with the larger ships. Heretofore it has been 
a case of submarine vs. motor boat, with the motor 
boat generally the winner. 

As the fleet of cruisers, destroyers and motor boats 
approached the Belgian coast in the early morning 
hours ‘of April 23, a smoke cloud or artificial fog was 
spread over the water in advance of them by motor 
boats and destroyers equipped with apparatus especially 
built for the purpose. For this work the motor boat 
is superior to the destroyer; they do not require as 
great a depth of water to operate in, enabling them to 
run close in shore; the number of men required to 
accomplish the same result is much smaller, and a motor 
boat spreads as big a smoke screen as a battleship. 

When the smoke screen had blown in over the mole 
and the entrance to the harbor, two motor boats took 
their stations at the outer end of the channel with flares 
to act as guides for the cruisers, concrete-filled vessels, 
and destroyers. 

Operating under the cover of the smoke, and aided 
by the cloudy weather and rain, the approach of the 
fleet was unknown to the enemy until two flares, planted 
by motor boats, were lit at the mouth of the channel. 
The enemy immediately sent up scores of star shells, 
but were too late. The cruiser Vindictive had already 
run in alongside the mole and, together with many 
motor patrol boats, was putting the landing parties 
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ashore, and the concrete laden cruisers were fast ap- 
proaching the canal, accompanied by destroyers and 
motor boats. 

Before aid could be sent to the men defending the 
mole, the viaduct at the shore end was destroyed by 
running an old submarine loaded with high explosives 
under it and blowing it up. There were six men 
aboard, but they all escaped in a rowboat, to be picked 
up later by a motor patrol boat. At another point a 
submarine loaded with explosives was actually driven 
into the piling of the mole and blown up, this crew 
also escaping, to be picked up later by the motor boat. 

While the landing party was taking care of the men 
and guns and destroying stores on the mole, three old 
cruisers loaded down with concrete entered the harbor 
under a terrific fire from the shore batteries. One 
grounded just inside the mole, but the other two were 
run well up the entrance to the canal, swung across the 
channel and sunk. Each block ship was manned and 
navigated by nearly a hundred men, and when finally 
sunk were within a few hundred yards of the big guns 
of the shore batteries. 

To take these crews off and out of the range of the 
shore guns while the ships were sinking was the most 
dangerous and difficult part of the whole raid—and 
American-built motor boats were assigned to this work. 
They came into the harbor at full speed, ran alongside 
the sinking vessels, took the crews aboard and made a 
dash through the barrage fire to the open sea. This 
was all done in a small harbor under the glare of search- 
lights and star shells and within a few hundred yards 

(Continued on page 56) 
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VIADUCT BLOWN UP EY] 
OLD SUBMARINE LOADED 
WITH HIGH EXPLOSIVES 
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J [MANY AMERICAN BUILT 
MOTOR BOATS AT 

e EXPRESS TRAIN SPEED 
DASH INTO THE HARBOR 
AND TAKE OFF THE CREWS 
OF THE SUNKEN SHIPS- 
200 MEN BEING REMOVED 
IN LESS THAN FIVE MINUTES 


















Forward stack 
of the Vindic- 
tive, showing 
holes torn by 
shells. Some 
idea of the in- 
tensity of the 
machine gun 
fire from the 
mole can be 
gained from 
the manner in 
which the stack 


is perforated 




















ad\Successful Attack Upon U-Boat Bases 





THE WHOLE ATTACK WAS 

CARRIED OUT WITH THE AD 

OF A HUGE SMOKE SCREEN 

THROWN OuUT BY THE BRITISH 
Seb ATTACKING FLEET. 
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TWO CONCRETE LADEN 
SHIPS ARE RUN INTO 
THE CHANNEL AND 
SUNK COMPLETELY 
BLOCKING (IT. 














THE VINDIC TIVE” DROPPED 
é; ANCHOR AT HEAD OF 
a MOLE AND WITH SUPPORTING 
MOTOR LAUNCHES . SHIP IMMEDIATELY ENGAGED 





. , hy SPEED PAST BATTERIES | THE ENEMY AND PUT 
OF 6 GUNS ON MOLE Mm | ASHORE LANOING PARTIES 
4 THEIR GREAT SPEED aida —T 
PREVENTING ACCURATE . 


AIM BEING TAKEN BY 
THE GERMAN GUNNERS 














At Zeebrugge not all the 
damage was confined to the 
mole and ships. Many shells . 
and airplane bombs found their mark + 
in the town and the German defences . 

















The raising of a small vessel is a comparatively easy task 


How -Many Million Tons Can Be Salvaged?r 


Possibilities of Floating Some of the Ships Sent Down by the U-Boats 
Seen in a New Invention 


ITH the progress of the Great War untold treasure is 
W\ rapidly accumulating beneath the waters of European 
harbors and their entrances. The toll of the submarine 
represents a wealth beyond the dreams of romance. On the 
day hostilities are over, the work of salvage will commence on 
an unprecedented scale. The ingenuity of inventors is already 
directed towards the problem of raising the countless ships 
with their sunken treasure. It is estimated that sixty per cent. 
of the ships sunk lie in 300 feet of water er less. This depth 
presents tremendous difficulties for ordinary wrecking methods. 
To retrieve this fabulous wealth 
new methods must be found. 

A very ingenious device, 
which has the merit of great 
simplicity and cheapness, has 
been granted an American pat- 
ent which attacks the problem in 
a new way. Ina word the deep 
sea wrecks are to be raised by 
buoyancy tanks which may be 
operated at great depths. The 
idea of buoyancy tanks of course 
is not new. The system has been 
employed by wreckers on sunken 
ships, large and small, for many 
years. The novelty of the new 
invention lies in the fact that it 
can operate at much greater 
depths than the conventional 
methods. A famous instance of 
such salvage was the raising of 
the submarine “F4” in Hono- 
lulu Harbor. She was raised 
from a depth of 270 feet, but 
only after being towed into 
shallow water. Divers first vis- 
ited her, and attached chains for 
hauling her to a position where 
she was only 40 feet below the 
surface. Buoyancy tanks were 
then attached and she was raised 
with ease. 

The pressure of the water at a 
depth of 300 feet or more is very 
great. A buoyancy tank of 
ordinary design would be 
crushed like the proverbial egg 
shell. To construct tanks which 
will stand this pressure would 








Diagram showing how the scheme works 
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necessitate enormous expense. The construction would have 
to be of heavy steel reinforced by bracing. 

The inventor of the new wrecking device solves the problem 
by an entirely new device. He has patented a buoyancy tank 
constructed of sheets of steel measuring but three-eighths of an 
inch in thickness. He builds tanks of two sizes with a lifting 
power of 150 or 300 tons, which are comparatively light and 
portable. The secret of their success lies in the fact that the 
internal and external pressure of the water is balanced in 
them, so that no crushing stress is exerted on the walls. It 
therefore becomes a simple mat- 
ter to float down such tanks to 
the desired depth by adjusting 
the pressure inside them. ; 

By a simple arrangement of 
drain cocks the proportions of 
air and water may be readily ad- 
justed inside the tank. The 
whole contrivance works auto- 
matically, so that as the tank is 
lowered and the pressure of 
water increases, the compensat- 
ing pressure inside the tank ad- 
justs itself. Without this device 
the tank would of course be 
crushed long before it reached a 
depth of 300 feet. 

Water is admitted into the 
tank through a series of pipes 
placed at various angles, which 
makes the tank equally stable at 
any angle. If the tank should 
be tipped, while being lowered 
its buoyancy would remain un- 
changed. The wreck to be raised 
is first examined by divers. Div- 
ing suits are now available which 
enable men to work at a depth 
of 300 feet, and the Government 
is now testing apparatus which 
enable men to descend 400 feet 
in safety. The Ehinger tanks 
are then floated down to the 
wreck and firmly attached to the 
vessel, when the work of the 
diver is over. Air is then 
pumped into the tanks from a 
compressor at the surface. As 
the air is forced in, the water is 


















































forced out until the lifting power is sufficient to raise the vessel. lous wealth which lies at the bottom of the sea. This wealth may 
Little difficulty is experienced in attaching the tanks. They _ be counted in billions, so that the imagination is staggered by the 
may be securely fastened to the ship’s side by passing chains possibilities of such salvage. It is estimated that the Lusi- 
through the port holes, through the anchor ports or to the tania alone contains gold and jewels, which no water can de- 
rudder and propeller. If necessary holes may be drilled in the — stroy, valued at $50,000,000. The most thrilltg tales of sunken 
sides of the hulls. In the case of a very large ship, the tanks treasure will seem commonplace by comparison with the every- 
may be attached on both sides of the hull at the prow and day work of the deep-sea wreckers of the future. 
pumped full of air sufficient to raise them a few feet, or even Many schemes have been devised and patented for raising 
a few inches when chains are passed under the keel. A series sunken vessels but few have proven a success when put to a 
of tanks may then be attached to the chains sufficient to raise practical test. One scheme that works very well in shallow 
the largest and heaviest vessel. ; water is to close all openings into the hull with the exception 
Exhaustive tests have been made with the tanks at various of one or two and then pump air into it ; this forces the water out 
depths which prove their entire efficiency under the most trying of the remaining openings until the vessel is buoyant enough to 
conditions. As a special safeguard the tanks are subdivided _ rise to the surface. 
into four water-tight compartments. Should one or two com- It can readily be appreciated that it is far from practical to 
partments be crushed in by the pressure of the water due to close all the openings in a vessel lying on the bottom under 200 
any accident, the two remaining compartments would still re- to 300 feet of water, especially if it had struck a mine or been 
tain sufficient buoyancy to raise themselves and exert a strong torpedoed with the resulting large and irregular hole torn in 
pull on the wreck. Even should three of these compartments the plates. 
be destroyed the fourth would bring the tank itself to the Until the U-boats started on their wild career of destruction, 
surface. sinking millions in ships and millions more in cargoes, the re- 
It is estimated that twenty tanks of the larger size would covery of the gold and silver bullion from the wrecks of the old 
be more than sufficient to raise a 6,000-ton ship from a depth Spanish galleons has lured many a man to try his skill in the 
of 400 feet. By using these comparatively small units the ap- game of treasure hunting. 
paratus can readily be adapted to ships of any size. A battery Compared with the value of the ships and cargoes sent to the 
of 145 tanks, each with a lifting capacity of 300 tons would bottom by the Huns the Spanish treasure lost during the six- 
be sufficient to raise the Lusitania which was of 45,000 tons teenth century is a trifling sum, hunting it is now a game hardly 
gross weight. Since the wreck lies in but 245 feet of water, worth the candle. 
some twenty miles off the Irish coast, the work of salvage Many of the vessels that have been sent to the bottom in the 
presents no very difficult problem to the inventor of this de- shallower parts of the oceans will be raised and after a thor- 
vice. One of the great advantages of this device is that it may ough cleaning and overhauling in a dry dock will be ready for 
be readily adjusted to the side of the wreck. Many yachts and sea once again. It is the engines and boilers that suffer most 
smaller vessels must be abandoned because the machinery but even these can be put back into a serviceable condition 
necessary to raise them from considerable depths is very bulky again. 
and expensive, and would not pay for the trouble. By using With the coming of peace and the slackening in the demand 
two or more small stabilizing tanks, the work could be done for steel it will be possible to build large numbers of these 
at comparatively small expense. The cost of manufacturing buoyancy tanks at comparatively small expense. The pumps 
the tanks complete varies from $2,500 to $6,000, which is and other gear for their operation is not elaborate and can be in- 
trifling compared with the value of a single wreck. The _ stalled on any large seagoing tug or small steamship so that any 
enormous outlay of the great wrecking companies for machin- number of these devices can be put into operation in a few 
ery will be unnecessary with the new and simpler method. months. To be sure, a large part of the cargo in the vessels 
No chapter of romance compares with the achievement of sunk was food and other perishable material, but the gold 
the wreckers who succeed in bringing to the surface the fabu- and raw materials recovered should more than pay the salvage. 





In order to raise the Lusitania or some of the larger ships, a more extensive equipment is necessary 
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Moving the Earth 


The Effect Which Storms, Earthquakes, and Other Phenomena Cause—Methods 
Which Have Been Adopted to Record and Analyse the Movements 


By E. A. Hodgson 


HE Hindus have a theory that the earth is supported on 

the backs of great elephants. If they possessed a modern 

sensitive seismograph they would feel even surer of their 
theory, for this instrument reveals the fact that the earth is 
gently swaying backwards and forwards practically all the 
time, just as one would expect it to do were it resting on the 
back of an elephant. The series of wavering lines was made 
by a modern photographic seismograph of the form shown. 

rhis instrument consists of a triangular plate of cast steel 

supported by three screws which enable it to be 
leveled. The double post has a little steel pivot P at 
the bottom which fits into an agate cup in the > 
tube T. This tube is made of aluminum in 
order to be light and strong and bears ia 
a lead weight W half-way out. The a 
tube is continued beyond the 
weight and carries at its outer 
end a vertical flat plate of 
aluminum which swings in 
the closed box B. The 
latter is provided with 
a slot in its front face 
to allow the tube to 
swing from side to 
side. 

The function of 
this box will soon 
appear. Two fine 
platinum wires 
support the 
weight from the 





Pa 





the box B. This prevents the seismograph from recording any- 
thing of its own motion and is called the damping arrangement. 
A fine point of light shines upon the little mirror and is 
reflected to a point some 10 or 15 feet away and falls on a 
sheet of sensitized paper rolled upon a drum which rotates with 
clockwork drawing out the spot of light into a line. If the 
earth were at rest this line would be straight, but if the earth 
moves the seismograph moves, swinging the mirror and sway- 
ing the point of light. The line now appears wavy. Because 
of the long distance between the mirrors and the drum 

a very slight motion of the seismograph 























is very much 
magnified at the 
point where it 
records. 














At the end of 
every minute the 
light spot is shut off by an elec- 
trically operated shutter con- 
trolled by a clock and hence there 
are fine breaks in the lines as 
may be seen if one examines 
the specimen shown. Each of 
these breaks marks the end of a 
minute so that the line between 
any two succeeding breaks is the 
record of a minute. Counting 
the waves between two of these 
breaks will give the number of 
complete movements per minute, 
and on dividing this into sixty 
the period of the earth move- 
ments is found. It will be found 
that the period of the movements 














shown is about six seconds. 





A modern photographic seismograph and its record showing the earth's vibration. 
between the breaks in the line represents a period of one minute 


top of the pillars. Just over the point where the steel pivot 
and the agate cup form a joint there is a little mirror facing 
out between the two pillars. The top of the pillars is adjust- 
able forward and backward, side to side, and up and down, 
by means of three screws and the closed box is also provided 
with adjusting screws to enable it to be so placed that the 
aluminum plate, which almost exactly fits it, can move freely 
without touching. The whole is mounted on a cement pier 
that goes down to bed rock. 

Now when the earth rocks backward and forward it sways 
the weight, the bar and the aluminum plate all about the point 
at the bottom and the supporting point at the top of the pillars. 
To prevent the seismograph from continuing to swing after 
the earth stops, the a‘uminum plate swings against the air in 
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The record is much magnified 
as has been said ; the actual earth 
movements in the case of this 
particular record being about .00047 inches. This is rather 
a large amount and the reason that it is great on this record 
is that there was a very large storm going on at the time on 
the Atlantic Coast. Now no wave that ever broke on the shore 
of the Atlantic would be capable of setting the earth in such 
violent vibration that it would carry inland more than a few 
hundred yards. But just as soldiers marching over a bridge 


The 


distance 


would set it into dangerous vibration by their regular rhythmic 
tread, so the rhythmic washing up of the big waves during 
a storm gradually get the earth into a similar period of vibra- 
tion. It ts another illustration of the old statement that it is 
the constant everlasting keeping at a thing that produces re- 
sults. We shall need to find some other name for our earth 
besides “Terra Firma.” 











The Air Pilot’s Story 


Sensations Which One Feels While 

Flying—Some Things an Airplane 

Will Do and Many Others Which 
It Will Not 


By C. H. Claudy 
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HEY were yachting in arm 

chairs, but they were not arm- 

chair yachtsmen. Speed Maniac’s 
Delirious had won half a dozen motor 
boat races. The Commodore’s Spreaded 
Wing had poked her white nose into half 
the harbors of a civilized world. Cup Hog’s 
Get There was known and dreaded wherever 
40-footers race and the Honorary Member 
wore the bars of an ocean-going steam palace 
on his sleeve. There was also Wheels, but he 
didn’t count, being Only a Motorist. 

The five sat around in arm chairs and depleted the 
contents of glasses the very names of which must here be 
deleted. And save for an ocgasional question, they were 
very, very quiet, for Wheels, who didn’t count, being Only a 
Motorist, had brought the pilot with him to the club and the 
Commodore’s tactful words had started him talking. 

i so I got away.” The pilot finished an absorbing 
story, “but if I hadn’t had a machine that could stand on her 
ear without breaking her back I'd not be here!” 

There was some very vigorous applause. Then, from the 
commodore. “Tell me. Is it hard to learn to navigate the 
air?” 

“Wasn’t a bit—for me,” was the quick answer. “It’s like 
sailing a boat or running a car—same chaps take to it easily 
and naturally, and others have to have it beaten into them with 
a club. I suppose it came easy for me because I like it, and 
because applied science and mechanics and dry-as-dust things 
like that don’t bore me.” 

“That suggests a question.” Speed Maniac is as ponderous 
in an armchair as he is nervously quick when sitting in a 
smother of foam at the wheel of Delirious. We hear a lot 
about the type of man who makes a good air pilot. The papers 
carry stories about the studying he must do and the things 
he has to learn. Yet before the war, the most successful fliers, 
in this country at least, were mostly circus performers and 
doers of stunts at county fairs. What’s the answer?” 

“Most of the stunt doing chaps get killed at it,” was the 
quiet reply. “Unless they back their ability to do stunts with 
real knowledge. It’s like this. The old time navigator got his 
knowledge by rule of thumb. Your windjammer captain of 
fifty years ago could read and write and use a sextant and 
scrawl lines on a chart, but half the time he got there by run- 
ning down his longitude and then following his compass east 
or west until he made a landfall. He usually got there—but 
sometimes he didn’t. Your stunt doer in the air gets there, 
as long as he doesn’t run foul of a law he doesn’t understand. 
When he does—well, there is seldom a second try for the man 
who stalls or pancakes or breaks his back in the air!” 

“Tell us!” It was a general chorus. “Tell us about navigat- 
ing the air. Tell us what you have to know in order to do 
what you have to do!” 

“Tt wouldn’t sound very modest if I said I couldn’t, in an 
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To land properly is the 
hardest job which the avi- 
ator has to learn. A plane 
cannot come down just 
anywhere with safety. First 
of all you must pick your 
spot, which is no easy task, 
then throttle the mo- 
tor, get into the best 
gliding angle, and coast 
down. When almost 
down and facing into 
the wind, you must get 
into your slowest flying 
position. Then drop the 
tail as close to the ground 
as you can, which brings 
you gradually to a_ stop 


That's your plane for you 
all over. e doesn't go 
where she's looking just 
because she looks there! 
In other words, a plane 
nose upward isn't neces- 
sarily climbing, and one 
may climb up with the nose 
pointed down in some cases 
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“Yet I know 


afternoon, would it?” 
none of you gentlemen could tell me all about a boat and how it 
is navigated, all you know of the sea and its ways, in an after- 
noon. I might sketch a little, if that would do——?” 


was the smiling reply. 


It would do. The five drew their chairs closer. There was 
a finger raised and a white coat filled the depleted glasses with 
deleted liquids. 

“Where shall I begin?” The pilot was somewhat embar- 
rassed. After all, though a veteran, he was only a lad, and 
these were all older men. 

“Dive right in!” encouraged the commodore, and “In the 
middle!” suggested Wheels, who knew him well. “Never be- 
gin at the beginning !” 

“Shut up!” cried the pilot, good-naturedly. “Well, I sup- 
pose the hardest thing I had to contend with was to get it into 
my head that there was a real point in the story of the cross- 
eyed man who bumped into a negro on the street. 

“*“Why in Sam Hill don’t you look where you are going?’ 
the cross-eyed chap demanded indignantly. 
““Huh!’ came the disgusted answer. 

you all go where you’s a-looking ?” 

“That’s your plane for you, all over. She doesn’t go where 
she’s looking, just because she looks there! In other words, a 
plane pointed nose up in the air isn’t necessarily climbing, and 
one may climb up with the nose pointed down, in some cir-’ 
cumstances. Just because you use the rudder doesn’t mean you 
come about in a plane any more than in a cat boat. And until 
the student can get it firmly fixed in his mind that line of 
flight and flying position of plane are not oriented together to 
stay put by any law of air or man, he can’t make much head- 
way towards learning to be a navigator. 

“Mind you, I don’t say this is the hardest thing to learn; it 
was what stumped me. It took me some time to get all my 
previous notions of moving bodies out of my mind. I’d 
yachted a little, and motored a little, and used to hike over 
the country in a motor cycle, and I’ve toboganned and skiid 
and skated and all those things. They give you altogether a 


‘White man, whyn’t 
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In turning, the plane must be banked; but if it is 
f or all of a sudden, it begins to 
side-slip, and if you don’t bank enough, the plane 


banked too muc 


skids 


false notion of aerial motion and inertia, 
because they all teach you the feel of 
motion plus the feel of the restriction of 
whatever factor confines that motion to 
direction—tire friction on the road, skate 
blade cutting into the ice, centerboard and 
keel in a boat, and all that. 

“You get up into the air and you move 
in three directions, not two, as in all other 
means of navigation. And there isn’t a 
blame thing to hold you to a course except 
such inherent stability as your machine may 
possess, and your knowledge. Take the veri- 
est tyro and seat him at the wheel of a motor 
car and he can steer after a fashion, in five 
minutes. He turns the wheel to the right, 
and the car goes to the right, he turns it to the 
left and she goes left. If the speed isn’t too 
fast, even the tyro is in no danger. But you 
can’t do that way with a plane. There isn't 
any tire friction in the air to hold you to your 
course—to make you go the way you are 
looking. So if you were up with me skedad- 
dling along at 60 or 70 m.p.h., and should try 
to turn a corner just by moving the rudder, 
yeu'd turn the nose of the machine the way 
ou wanted to go, but the machine would keep 
right on going the way she wanted to go. 
Then things would begin to happen, right away. 
And if you didn’t know how to help yourself, 
there would be no further flying for you. 

“Of course! You have to bank,” put in 
Wheels, “to go around a corner. So does a 
motorcyclist lean inwards or the car use a 
banked track for speed turns.” 

“Exactly,” agreed the pilot. “But when the 
cyclist goes around a corner leaning in, nothing 
else happens. When he gets to the end of his 
curve he straightens up and goes on. But the 
plane undergoes a whole lot of stresses and 
phenomena in the air which makes it do strange 
things. For instance, it is hardly possible for 
the cyclist to overbank—to lean in so far he 
falls. But your plane can easily be banked too 
far. Then, all of a sudden, it begins to side 
slip—merely slithers down an inclined plane 
of air sidewise, having lost most of its forward 
motion, and unless you know how, you reach 
the earth so hurriedly that they ring for 
the junk wagon and the hearse without 





knowing whether or not they are needed. 

“If you don’t bank enough, the same thing 
happens as happens to a car going around a 
corner on a muddy street—the plane skids. If 
you must do one or the other, much better 
underbank and skid, than overbank and side 
slip. But how to do neither—how to get the 
“feel” of a turn, so you bank just enough— 
that’s something only experience can give. It’s 
like the yachtsman who knows just how tight 
to pull his sheet for every puff, just how much 
to pay off and ease off on the rudder for every 
flaw, just how to take advantage of every puff 
to get the maximum of forward speed on his 
course with the minimum of deviation from 
that course. Only the yachtsman, if the wind 
fails, merely stops. And if he fails, he merely 
loses speed. But if the pilot aloft makes a 
mistake he comes down!” 

“Well, but you do have to come down, some- 
time. What’s the harm if you have to come 
down because, you overbank?” inquired the 
Cup Hog. 

“Several things. In the first place, a plane 
can’t come down just anywhere, with safety. 
It must come down on some sort of a flat 
field, big enough to run on after it lands. 
Even if the pilot is skillful enough to land at 
his minimum flying speed, he is still going 
pretty fast and he must have spacé enough to 
dry up that speed with his tail skid and a steep 
angle of incidence and a place smooth enough 
not to wreck his landing gear. In the second 
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If you get off the course as plotted on your chart, 
without knowing it, you are as much lost as if out 
of sight of land in a rowboat with no compass or 


sun to guide you 


place, a side slip means coming down with 
a fall—you’re lucky if you have space 
enough to turn it into a dive, so you can 
straighten out and not come down. When 
you come down on purpose you do so in 
quite another way. You first pick your spot, 
then you throttle down the engine, push 
your joystick forward to get into your best 
gliding angle, and coast down. You don’t 
keep the engine going because you come 
down by gravity fast enough, and you want 
to land slowly, not rapidly. When you are 
almost down, and facing into the wind, you 
pull on the joy-stick until you get into your 
slowest flying position. Here you should be 
about 5 feet off the ground, and with the ma- 
chine perfectly level. As the engine is just 
turning over or shut off, you lose headway, 
and alight. Then you drop the tail as close to 
the ground as you can, to give the maximum 
angle to the wings, which increases the resist- 
ance and brings you gradually to a stop. It 
sounds simple, but there is no flying manceuver 
harder for the tyro to learn than correct and 
safe landings, and keeping one’s eye forever 
on the landscape to pick a landing field is one 
of the first things we are taught. No compe- 
tent pilot is ever without a landing possibility 
in his mind. He always has foremost in his 
thoughts, ‘The engine may fail. If it does, 
where shall I land? That field looks good— 
no, trees? The brown one, then, stubble. Is 
that grass long or short? There's a likely 
place, but—are those hair lines fences? No— 
yes—if I come down I'll go back to the last 
one—no, there, just ahead is a wide level 
stretch—and so on and so on.’” 
“You spoke of ‘slow flying speed, 
Wheels. 
airplane? 
one rate.” 
“Gracious, yes!” was the laughing answer. 
“We are not as crude as all that. Every plane 
has a maximum possible speed and a minimum 
possible speed, a best climbing angle, a best 
gliding angle, and an optimum speed, which is 
the most effective flying speed—that is, the 
speed attained when the plane is in its best 
flying position with the amount of engine 
power in use which keeps it in that flying posi- 


put in 
“Can you regulate the speed of an 
I thought they just went at the 











tion. Take the slow plane I am using now 
for experimental work. In good air I can 
get up to 71 miles an hour. Then my engine 
is ‘all out’ and the angle between the chord 
of our planes and the direction of motion is 
small—about two and a quarter degrees. But 
this plane isn’t built to run at that speed most 
efficiently. She is slightly nose down flying 
on a level at that speed. Her optimum speed 
is about 55 miles an hour, when the angle is 
about seven or eight degrees and the motor 
partly throttled. If I nose her up so I get a 
fourteen-degree angle I can drop to about 45 
miles an hour. Then, though I am pointing 
skyward, I am not climbing. I am just stag- 
gering along, using all the motor power I 
have, burning gas hand over fist and going at 
my slowest. It takes much less power to go 
55 miles an hour in this plane than 45 miles, 
because the only way I can slow up to 45 
miles is to increase my angle, thus increasing 
my resistance, while increasing motor speed 
to overcome the resistance and provide the 
lift, until the motor is working its hardest 
and the plane dragging back at its maximum. 

“And here is where that first hard lesson I 
learned comes in. Here I am, staggering along, 
nose in the air, on a level. Engine is doing 
her best. But I neither rise nor fall. If I 
want to rise, I must point her nose, not higher 
up, but nearer the horizon! Then I get to the 
best climbing angle, which in this plane makes 
the wings tilt to the direction of motion about 
six degrees. My speed immediately picks up, 
due to the increased engine power, due to the 
decreased resistance. Increase of speed and 
decrease of resistance mean increased lift 
and up I go!” 

“That’s a tough one!” The Honorary Mem- 
ber spoke for the first time. “Your plane seems 
a somewhat contradictory sort of mechanism!” 

“It’s one large bundle of contradictions. 
Another odd little thing we have to learn is 
the ‘inversion’ of rudder and elevator. You 
know we steer in four directions, against the 
two of any land- or sea-going vehicles. Boats, 
motor cars, skaters, etc., steer to right and left. 
We steer to right and left and up and down. 
So we have two rudders, to a ship’s one, 
though we call the other one an elevator. The 
rudder on a plane is like the rudder on a 
boat and works on the same principle. The 
elevator is a horizontal rudder. But sometimes 
the elevator becomes the rudder and the rud- 
der becomes the elevator! If one banks very 
sharply indeed, as in making a very short turn, 
which one may do if one has great speed and 


No competent pilot is ever without 
a landing possibility in his mind. 
Where shall I land?” is always foremost 


in his thoughts. ‘That field looks good. 


considerable confidence in the plane—if one 
banks very sharply indeed, one is, for the time, 
almost standing on edge. At that time the 
elevator is perpendicular and acts like a rudder 
and the rudder is horizontal and acts like an 
elevator. We have to learn not to use the 
wrong one, because a mistake here may mean 
hurtling into a spiral, and while spiralling is 
a perfectly legitimate and safe way of coming 
down if you know how and are prepared and 
the plane will stand it, a spiral dive which you 
don’t understand, or in a logy plane, may mean 
a disastrous landing.” 

“How do you mean, 
What's ‘logy’ ?” 

“Hard to handle—slow to respond. Planes 
differ in the responsiveness to the controls just 
as boats do. And, like boats again, they differ 
in their response according to their speed, and 
the power being used to drive them.” 

“Why, you haven’t but one source of power, 
have you?” said Speed Maniac, who can think 


if the plane is ‘logy’? 







































When you 
get up into 
the air you 
move in 
three direc- 
tions, not 
two, as in all 
other means 
of naviga- 


may possess 


those hairlines fences? 


of power only in terms of gasoline engines. 

“Indeed we have. We have gravity, as well 
as the engine. If I am several thousand feet 
up and want to come down, I drift down. The 
gliding angle of this plane I am using now is 
about one in seven—that is, with motor cut off 
or just turning over, I can go forward seven 
feet for every one I drop. But the machine 
handles entirely differently, even though it is 
moving at its accustomed speed of about 55 
miles an hour. It handles differently because 
there is no blast from the propeller coming 
back against the controls. When I am moving 
forward on a level, or climbing, I have the air 
blast from my motion—in this case a wind of 
55 miles an hour, plus the air blast from the 
propeller. The absence of that blast makes the 
machine handle differently, and I have to know 
how differently and allow for it; otherwise I 
won't get the result I expect. And there is 
nothing more terrifying in the air than failure 
to get the result one expects. It’s like turning 
the wheel of a swiftly moving motor car and 
getting no result from the steering.” 

“I'd like to know something of actual navi- 
gation of the air,” said the Honorary Member. 
“All that you have been telling us is operation 
of a plane. But how do you navigate? How 
do you find your way? How do you know 
how to steer at night or when above the 
clouds?” 

“Like all the rest of air work, navigation 
is contradictory, too!” smiled the pilot. “Un- 
like the navigator at sea we can’t take an 
observation or plot our position on a chart. 
We can fly only by sight, by compass, using 
a map, of course. Yet we lay out our 
course and try to follow it, just as a navi- 
gator does at sea. Only we lay it out 
with reference to the ever-present fact, 
which but few fliers appreciate, that an 
airplane has motion with relation to 
the air, not with relation to the earth. 
The most powerful ocean current is 
slow compared to the speed of a steam- 
ship, but the air pilot navigates an 
ocean in which currents may equal or 


tion. There excecd his own speed. Consequently, 
isn’t a thing the wind, its direction and velocity, is 
to hold you of great importance in laying out a 
to your course. Suppose I am at a town—let 
COUrSS, _ us say Landingville. I want to go to 
cept suc another town, call it Journeysendburg. 
inherent : ; . : . 
stability The distance between the two is 225 
as your miles. Journeysendburg is directly 
machine northeast of Landingville. If the air 


(Continued on page 56) 








No, trees. The brown one — 
there's stubble. Is that grass long or 
short? There's a likely place, but—are 
*” And so on and so on 





Aviation in the Far Corners 


of the World 


By M. Edward 


VIATION has spread to the far corners of the earth. In the U. 
A S. A., the home of aviation, it would seem strange to think that a 

far-away place like South Africa should have an aviation history. 
A small one it is true, but especially interesting coming as it does from 
the “dark continent.” 

It begins around 1910 when Kimmerling arrived in Johannesburg, 
South Africa’s largest city, 1,000 miles from Cape Town, the chief port. 
He came to 
exhibit his 
Voison bi- 
plane, a type 
that had 
proved suc- 
cessful on the 
continent the 
year before. 
Of course 
the popula- 
tion were 
thrilled at the 
idea of seeing 
a real flying 
machine that 
had done great 
things in 
Europe. Wilbur 
and Orville 
Wright had been 
seen flying—in the 
picture houses. 

When Kimmerling 
first arrived he had no 
real intention of actu- 
ally flying. He was more 
of a mechanic than an avia- 
tor and came with the idea of 
exhibiting the machine in the 
light of a business venture. How- 
ever, he found that everybody ex- 
pected him to fly, and fly he did. When 
it is taken into consideration that Johan- 
nesburg is about 6,000 feet above sea level, it 
appears that he must have taken a considerable chance, 
as he had not had much flying practice before. The 
thin air up in the high-veld—as this part of South 
Africa is called—is even now considered very dan- 
gerous to fly in without plenty of experience in its 
patchy ways. 

Kimmerling only flew a few hundred feet above the 
ground, but he caused some sensation. Thus great success 
attended his flying, but he had bad luck in other ways. He 
has the unique record of having his machine legally at- 
tached for debt, by a well-known firm of Johannesburg 
attorneys. He went back to Europe early in 1911 and be- 
came one of the famous pioneers there and a very daring 
flyer. 

About the time of Kimmerling’s visit there were a few 
other enterprising people interesting themselves in aviation 
possibilities in South Africa. Two societies were formed, 
proving that even at that early date the thought was pretty 
general that aeroplanes were to be considered one of the 
Twentieth Century’s forms of traction. A man named 
Christaens started the South African Aeronautical Society, 
that is still in existence but not going strong on account 
of the war, all aviators and machines being needed in the 
Royal Flying Corps. 

Christaens was a man well known in motoring circles in 
Europe, and he won the Liederkerke Cup among many 
other motoring honors. Like many other prominent motor- 
ing men of his time he decided to go in for aviation. He 
went to Henri Farman’s flying school for tuition not very 
long before his South African visit. He has seen service 
in this war and had the unique experience of being captured 
by Germans and getting away again. He was released by 
the authorities from military service to drive a Sunbeam 
car in the big American races last year—1917. 

The other society formed was the Aviation. Syndicate. 
The promoter of this was John Weston, one of the first 
aviators in the country, actually the first real South African 
flyer. He is of American parentage, born in Zululand. 
With the other members of the Syndicate, Messrs. Living- 
stone, Compton Paterson, and Driver, he took over a 
Bristol biplane of the cross-channel type that Christaens 
was using, and later, in 1912, obtained two other machines. 

Driver brought out a Bleriot, famous then, and Paterson 
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Major Millar, who is recruiting Boers and Britons in 
British South Africa for the Royal Flying Corps 
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made a machine in the country of his own design, sending to England 


for a Gnome engine. The first aerial mail delivery to take place in 
South Africa was by Driver in December, 1911, when he carried a mail 
bag from Kenilworth to Muzinberg (suburbs of Cape Town) a distance 
of ten miles or so. 

It goes without saying that by this time there had been many acci- 
dents. Paterson had a smash-up that very nearly finished him at Cape 
Town. Almost at the same time Driver had a bad spill through an 
overheated engine treacherously continuing to fire after he had shut 
off to descend. 

C. J. V. Bredell is the man who claims he was the first South 
African born to fly on a machine made in the country. His mono- 
plane was made by Alfred Raison, a clever French mechanic still in 
Johannesburg, who has interested himself in practically every machine 
built in the country. Mr. Raison constructed Bredell’s machine without 
a model or any real working instructions—just from a general idea con- 
tained in a letter from a friend of his who was working in a 
Paris aeroplane factory. This was his first attempt at aero- 
plane building. 

Bredell and Raison first became acquainted through a mishap 
to the former’s car sixty miles from any large town. The 
damage was of such a nature that Bredell felt sure of a night 
on the lonely veld when he chanced upon Raison, who hap- 
pened to have a small motor store in the neighbor- 
hood. He cast new bearings necessary, and gen- 
erally proved himself so skilful that the two be- 
came fast friends from that day on. 

Some months later Bredell bought an aeroplane 
engine from an enthusiast who had manufactured 
a machine from iron tubing, and been unsuccess- 
ful. Although he had never flown before and 
knew little about the science he decided to build 
a machine to the engine. So he got hold of Raison 
and the two of them turned out a very pre- 
sentable monoplane for the time. The 
engine 
was a J. 
a Ew & 
3 ritish 
f make of 
/ only 16-20 

yo hp. and the 
4 machine weighed 
400 pounds 
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One of the first pictures taken from an aeroplane of Johannesburg, South Africa; a Te 
tained by the aerial photographer, showing that the City is laid out on the American sy 
Toward the lower left-hand corner five street 
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plete. Hopelessly underpowered according to present day ideas. themselves were of Continental fabric of 2,200 pounds warp. The con- 
The planes had a 30-foot spread at an angle of 7 degrees and a_ trols were: throttle, air lever ,and advance spark, and the joy-stick. 

chord of 6 feet. The length of the body 27 feet, the width of the back The machine carried one passenger. 

plane 12 feet, and the rudder 4 feet square. They used South African The design of this monoplane proved really good, but owing to the 

ash for the woodwork, and.the ribs of the planes were cut out of a low-powered engine it never flew very high or well. . Nevertheless it 
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Picture taken by captured German aviator—Dropping bombs on a British camp in the 
German South West African Campaign in 1915 








solid piece and fas- was a wonderful piece of work by men who just went on illustrations 
tened without glue or and nothing really technical. 

nails, being forced on The South African Aviation Society started an aviation school 
to the horizontal which was successful until the outbreak of the world’s war in 1914. 
member connecting Most of its members joined up for the front and the few aeroplanes 
the planes. The planes (Continued on page 55) 
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The village deep gold mine in Johannesburg, one of the world greatest mines. The 
The City Hall Gardens can be seen. cyanide tanks of the reduction works show at the top, and the quarters of the married 
men workers are seen ranged round a park 
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bly clear and detailed view of the City has been ob- 
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Let Loose the Gulls ol War 


HE gull is not a man-of-war bird, but 

all the same he is a natural born subma- 

rine detector. Being one of the best of the 
aboriginal hydroaeroplanes, various schemes 
have been proposed for utilizing his sharp eyes 
and his insatiable curiosity against the U-boats 
of the Hun. The British Admiralty has con- 
sidered what might be done with the aid of 
his numerous tribe, and our own Navy De- 
partment has on file the suggestion of Dr. 
D. A. Pentz, of Staten Island, who has for 
many years been a student of the gull and 
his ways. The doctor has even invented a 
device for training the winged scouts of the 
sea to always be on hand when there are 
submarines in the offing, and to give notice 
to the vigilant patrols. 

Between the flight of the gull and that of 
the aeroplane are marked resemblances. Very 
often on the street corners, 
men and women may be seen 
craning their necks toward the 


By John Walker Harrington 


rudder. He gets the highest efficiency out of 
simple equipment and minimum power, and 
that is why his flight seems all grace and ease. 
If he had only a propeller in his head, he 
would be a perfect mechanism. The man- 
made flying machine, however, has made good 
the neglect of Nature to create birds and 
animals in two sections. The conquest of the 
air has been due to the fact that motion may 
be imparted to propellers, without setting up 
any movement in other parts of the aerial 
craft. As the aeroplane cannot always find 
atmospheric currents suitable for its support, 
it depends upon its engines and propeller to 
make them. Despite these differences of the 
means of propulsion, however, the gull and 
the aeroplane are so much alike in their mo- 
tion, that often skilled observers have to look 
twice before they are sure whether they are 


Photograph copyrighted by Committee on Public Information 





blue sky in the belief that they 
are seeing a squadron of fly- 
ing machines, when in reality, 
they are following the progress 
of a few gulls. The gull is 
a glider, and although he does 
not soar, he so skillfully bal- 
ances himself in the currents 
of air, that he appears to do 
so. If he did not occasionally 
stir up the atmospheric mole- 
cules about him, he would vol- 
plane slowly to earth or sea. 
His engine is one of the light- 
est and best in all birddom, for 
his breast muscles weigh only 
sixteen per cent. of the whole 
weight of his body, as com- 
pared with the forty-five per 
cent. observed in many other 
avine aviators. 

As a monoplane, he consists 
of two very well-balanced 
planes, and a feathered em- 





seeing distant aeroplanes or nearby sea fowl. 

As a hydroaeroplane, the gull is a complete 
success. When he does not care to fly, he 
rests upon the surface of the water. Although 
he has web feet, as has the duck, he sits 
higher than most marine fowl, as though he 
were just about to get back again into his 
favorite element. When he is ready to fly 
from his damp refuge, he moves his feet 
swiftly, flaps his wings a trifle, and up he goes. 
When he is taking his flying start from the 
beach he gives a little run, equivalent to the 
preliminary taxi we see at Mineola or Fort 
Worth, and he is soon soaring. Although the 
gull seems always to be flying over the wave, 
or keeping up with vessels, hour after hour, 
he is often taking his ease on the swell or 
cooling himself upon the convenient flow. His 
way of living, sleeping, and resting, make it 
: possible for him to be in mid- 
ocean when he feels like it. No 
matter where warships go, the 
gulls can continue to be true 
fringes of the fleet. 

The sight of the gull is as 
keen as that of an Indian 
hunter. He is an all-around 
good scout, and there is really 
nothing of importance on the 
sea or reasonably far beneath 
it, which he does not see. His 
vision is sharpened by his ap- 
petite, for to him all objects, 
great and small, are food pros- 
pects. When he sees a whale 
or a shark, he scents a dinner. 
The big marine animals and 
fishes in taking the small fry 
into their capacious systems, 
kill or maim more than they 
swallow, and the gulls are al- 
ways on hand for the leavings. 
By some strange instinct, also, 
gulls will appear in great flocks 
in the wake of ocean steam- 
ships just about meal-time, for 


pennélage. His tail is an A-1 Planes ready to put to sea from an American port upon the first signal they are thrifty creatures and 
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Diagram of how sea gulls might be used to detect the presence of submarines 


able scavengers. Now, a submarine, taking 
the gull’s eye view, might be either a vessel 
or a sea monster. He really does not care, 
if its presence involves something to eat. 
Whenever the wise sea bird sees a periscope, 
he wonders what is likely to float up which 
might be edible. He takes in the whole out- 
line of a submerged submarine, just as does 
our flying navy on clear days. Many a U-boat 
has gone to the very bottom shelf of the 
locker of one David Jones, because of either 
a bomb dropped from a hydroaeroplane, or 
the quick hint which some sky pilot was able 
to give to destroyers. 

When there was so much discussion about 
the coming to these shores of the super- 
submersibles of Germany, Dr. Pentz evolved 
his idea of utilizing the gull for defense. Of 
course, he did not take into the account that 
the birds would be just as inquisitive about 
American submarines, but he believed that 
such was the necessity for counteracting the 
von Tirpitz frightfulness, that the few of our 
under-sea fighters in commission need not be 
taken into the equation. As the gull is in- 
clined to associate food with submerged ob- 
jects, it is proposed to play upon its appetite 
by seeing that the bird was never disappointed. 


The doctor made an effort to borrow a 
submarine from the Government for this 
purpose. His device is a carefully mod 


eled bait trap, that is a contrivance of 
sheet steel shaped not unlike a barrel, 
with a tapering top. Into this recep- 
tacle he proposed to place cut-up raw 
fish, preferably a trifle passé. There 

are small holes at the bottom of the 
tank which will admit the water of 
the sea and float the bait. When it is 
desirable to practice the gulls in sub- 
marine scouting, a portion of the bait can 
be released through a valve in the top of 
the box. The quantity is limited and stand- 
ardized by the form of valve. The releasing 
contrivance is controlled by a rod which passes 
through a well packed joint into the ,subma- 
rine, where the requisite turn can be given 


os 


by a sailor with a crank. As the fragments 
float to the surface of the water, the gulls are 
attracted to them. When they see any sub- 
marine pirate therefore, they would be likely 
to become effectively expectant and give warn- 
ing to the waiting destroyers. Fanciful as 
this plan may seem, there are none the less, 
instances where the presence of hostile sub- 
marines have been betrayed by the antics of 
gulls and terns. 

As a matter of poetic justice, it cannot be 
remembered too often, that when we speak 
of a human as being gullible, we do not mean 
that he is anything like this shrewd straggler 
of the ocean highways. Nobody ever gulled 
a gull. The word “gull,” which implies mental 
absence, is derived from a queer old language 
root, meaning to deceive. To fool a gull one 
must arise while it is yet night. He is always 
alert to the main chance. Some of us who 
have lolled along the shores, where these sea 





























fowl are not disturbed, have observed the in- 
genious ways they have of getting all the food 
value of the landscape, especially if it has a 
clam on it. One of the treats of natural his- 
tory is to see the gull enact the fable of the 
eagle, the tortoise and the bald-headed man. 
The wise old gull will select a clam that looks 
especially juicy and take it up in the air for 
50 to 100 feet, and then let it drop. If the 
bivalve falls on a rock or a hard packed beach, 
Mr. Gull gets a choice morsel out of the 
broken shell. One observer reports having 
seen a herring gull try this trick sixteen times 
on a soft shore, and then fly away in disgust 
because of his failure to crack a breakfast. If 
the able avine scouts could be persuaded to 
smash a few clam-shaped bombs on _ hostile 
submarines, they could therefore fight for us, 
as well as reconnoitre. 

There are literally millions of hungry gulls 
along the coasts of the United States at all 
times, and they 
are especially 
greedy in the 

(Continued on 

page 58) 


Photograph 
copyrighted 
by Committee 
on Public 
information 


Welcoming the safe return of a seaplane which was sent on an important mission 
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Plane Facts 


The Third Instalment of the Series Dealing with the Fundamental 


IRST comes the arrangement 
and shape of the wing, and 


the factors which control this ment for separate types of design for either speed or cargo capacity. 
We have found that a plane, like a boat, is supported in proportion to the planes ordinarily have a higher 
We have also found that a blunt-nosed 
wing, like a blunt-nosed boat, is of small use for speed, but has great lifting 


are illustrated in the separate 
views of Figure 1. 

A first important consideration 
after the wing curve itself has 


been selected is the plan view— “4@Pacity. 


amount of weight which it displaces. 


Principles of Aircraft and Flying 


By William B. Stout 


Technical Advisor to the Aircraft Board 


If you design the plane with a sharp-nose penetrating wing, we find 


the relation of length to width. while we have obtained speed, we have sacrificed lift and cargo. 


If a plane is 6 feet long and 1-foot 


REVIOUS articles have discussed the analogy between boats and airplanes, __ flight the aspect ratio must be low. 
both from a standpoint of displacement of air or water, and of the require- This means a large wing-tip loss 


at slow speeds, so that mono- 


landing speed than other types 
although they are usually capable 
of high speeds once they get into 
the air. 

Due to the great number of 


Having analyzed, therefore, the use and theory of wings, we are ready to problems connected with the de- 


wide, or, in aircraft terms, has a study the arrangement of these flying surfaces in order that a plane may sup- velopment of monoplanes at the 
span of 6 feet and a wing chord port itself in the air—Eprror. 


of 1-foot, then the 


beginning of the war, and since 
something had to be 








proportion of length- 


built which was imme- 





to-width or span-to- 
chord is six to one. 
This proportion is 
called the aspect ratio 
and is ordinarily in 
the neighborhood of 
six to one. 

There is a definite 
reason why a wing 
must be long in pro- 
portion to its depth. 
The drawing at (A) 
shows the wing of 
six -to-one aspect 
ratio. At(B) is shown 
one of the wing tips 
with lines (L) repre- 
senting the current of 
air flowing past the 
wing as it flies as 
shown by the arrows. 
Since this wing is 
supporting the plane, 
there is a_ pressure 
under the wing and 
a vacuum over the 
wing, so that the air 
underneath tends to 
slide around the edge 
and onto the top. 
Thus the air striking 
the front edge of the 
wing near the tip, 
leaks over the end as 
shown, making this 
end of the wing the 
least efficient of any 
section of the plane. 
One can see at once 
that the longer the 
end of this wing is, 
the greater the loss 
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diately available for 
maximum performance, 
biplanes took prece- 
dence almost at once. 
In this type there are 


TRUSS two planes, one above 


the other, separated by 
wood or steel struts 
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with cross wires, which 
WING make the whole struc- 
ture into a form similar 
to a box truss bridge. 
This gives a structure 
of enormous strength 
in a very light weight 
as is shown in Figure 2. 

There are a number 
of disadvantages to the 
biplane. Its structure 
and wires offer consid- 
erable head resistance. 
Its lower plane lifts 
only forty per cent. of 
the total, sixty per cent. 
being the share of the 
upper wing. This is 
due to the fact that the 
upper surface of the 
wing—the side produc- 
ing the vacuum—is the 
most important. The 
upper wing produces 
the greatest vacuum 
since the lower one is 
hindered by the struts 
and wires and by the 
fuselage or body loca- 


This type of con- 
struction, however, can 
be built in great sizes 
—some of the recent 








would be. With an ===: 











Allied and German ma- 





aspect ratio of three 
to one—a depth of one-third of the length— 
there would be almost double the loss. 

There are some exceptions to this, since 
there i§ a certain time element to the tip loss, 
and at very high speeds there is reason to 
believe the loss is much less than at slow 
speeds, but since one must have the slow speeds 
for landing the problem still holds even for 
high-speed planes. 

(C) shows a conventional wing-end con- 
struction with a rounded tip slanting down 
from above. This makes a fairly efficient 
wing end but means special ribbing and pro- 
duction difficult. The more modern method 
in use by both Germany and the Allies is shown 
at (D) where the wing section without change 
is merely sliced off at an angle of about 15 
degrees, and a strip of wood (S), either semi- 
circular or triangular in shape, is fastened 
onto the end. This makes a very simple 
building job for the factory—an angle which 
must always be given major place in the de- 
signer’s analyses—and still fulfills the aero- 
dynamical requirements for efficiency and lift. 


Having selected a wing curve and the aspect 
ratio for a wing, we are ready to analyze the 
placement of this plane and what is usual in 
the matter of arrangement. Before discussing 
the whys too deeply, we can glance at usual 
present practice. 

Wings, nowadays, are arranged singly, or 
with one or more superimposed on top of the 
other. With one wing only, we have a mono- 
plane. This is a type which was common 
before the war and which is exceptionally 
attractive to the designer through its resem- 
blance to nature's airplane. It is a difficult 
type to build, however, with sufficient strength 
for the wing spars; these, as will be explained 
later, being comparatively light in weight and 
subject to unusual stress. To support them, 
a number of outside guy wires have to be 
attached to a central frame, these wires and 
frames forming a great resistance to forward 
travel. 

On account of the limitation of spar strength, 
the span of a monoplane is comparatively 
small, so that to get the area necessary for 
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chines being close to 
100 feet in span—and can be given many mar- 
gins of safety. It might be well at this point 
to explain what I mean by factor-of safety 
or margin of safety in a plane or engineering 
structure. 

Suppose that the flying load of an airplane 
is to be 7 pounds per square foot. This might 
be a 500-square-foot airplane with a total 
weight of 3,500 pounds giving a load on each 
square foot of 7 pounds. It certainly would 
not do to design a machine to carry only this 
7 pounds, as when a pilot dives and straightens 
out again the load on his wings may be three 
or four times the flying load, and if he wished 
he could make it much more. Ordinarily 
bombing machines are designed with a factor 
of safety of about six. This would mean for 
our 7-pound plane, we would have to have a 
structure which would hold six times 7 pounds 
per square foot, or 42 pounds. This is de- 
signed mathematically as one would design a 
bridge truss; the plane is built complete as it 
is meant to fly, and then sand tested. 

This is done by turning the plane upside 
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down, supporting it from the fuselage or body. 
Sand bags are then loaded on the wings until 
every square foot of flying surface has 42 
pounds of sand, or seven times the flying load. 
If the plane does not stand this load, it is 
not strong enough for flying use. This visual- 
izes how we have developed the structures 
which are now used on airplanes as compared 
to the early experimental machines, built in 
barns and backyards by experimenters who 
knew little of testing and who went mostly by 
guess so far as their judgment of machine 
or safety was concerned. 

A biplane gives the pilot a better vision of 
the air than can be obtained in a monoplane. 
In a monoplane, one can see above him but 
cannot defend himself from attack beneath. 
In a biplane, the wings are less in his way 
and he can see below and to the rear, as well 
as above, and is only hindered in his vision 
by the narrow lower plane. 

To even better this « ondition, triplanes are 
being built, as shown in Figure 2, with three 
planes, one above tie other, and one German 
machine has even tcur planes. This arrange- 
ment allows of very high speed, a narrow span, 
and yet a high aspect ratio, and even a lighter 
ratio than can be had in the biplane. Head 
resistance is a thing to be watched, but the 
newer triplanes travel in excess of 125 miles 
an hour. os 





The vision on a triplane is exceptionally good 
as the obstructing wings are narrow and hard 
to hide behind. 

One would think from a ground viewpoint 
that it would be almost impossible for one 
airplane to hide from another in the air, but 
it has been found possible to hide behind blind 
spots of certain planes and attack and bring 
down the enemy without his even knowing of 
the other plane being near until the bullets 
begin to fall. 

In most planes of the past year, if the attack- 
ing plane could approach from the rear and 
beneath, he could not be seen on account of 
the size of the tail structure, and if he had 
speed enough to catch up, could shoot forward 
through the tail structure and the back of the 
seat and hit the pilot with ease. 

In order to further increase vision and to 
slightly diminish the head resistance of struts, 
many planes set the top plane forward in ad- 
vance of the lower, giving a stagger to the 
wings as shown. In some cases, the upper 
wing is made to two-spar construction and 
the lower of smaller chord and single spar 
construction as in the French Nieuport. This 
greatly increases the vision of the pilot, and 
also assists in the speed of the plane. 

To assist in side stability, that is to keep the 
plane from upsetting sideways, it is quite usual 
to slant the wings up on either side from the 


center a-b in a dihedral angle as shown in 
Figure 3. 

In this construction, if one wing raises 
higher than the other, the wind begins to slip 
over the higher wing tip on account of its 
greater slant, so that this wing lifts less than 
before. The other wing having dropped, 
strikes the air at a better angle and lifts more 
than it did before. Thus the lower wing 
tends to come up and the other wing to drop, 
bringing the plane automatically and naturally 
back to its proper level. If this angle is over- 
done, however, a pendulum motion is likely 
to be set up. At any rate, when a dihedral 
angle is used, it is necessary that a vertical 
fin be fitted at the rear of the body or extra 
rudder surface to control the pendulum action 
of the dihedral. 

At (B) in Figure 3 is shown a similar angle 
in plan view known as sweep-back, intended 
more or less to counteract the action of the 
dihedral angle just described, but this construc- 
tion has not been found as successful in con- 
trolling instability as a vertical fin with the 
rudder at the rear. 


The next article will describe the controls 
of a plane and. how they are arranged to 
enable the pilot to steer in any direction and 
accomplish those tricks which are demanded 
by modern war work. 
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(Photographed by International) 





Lieut. Doughlas Campbell who has been decorated with the French War Cross for his part in the capture of two German airplanes. Lieut. 


Campbell and Lieut. Allan S. Winslow, of Chicago, engaged the enemy planes and downed both of them after a short fight. 
Lieut. Campbell is a native of California and a graduate of Harvard 


aviators were made prisoners. 
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The enemy 








Putting Wings on the Postage Stamp 
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. The first plane to make the aerial mail trip from_New York to 





















the pilot and he is flying an army plane 
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ing at 


Photographs 






Copyrighted 
by Underwood 
tf Underwood 
President and Mrs. Wilson Lieutenant T. H. Webb is 
witnessed the start of the seated in his army airplane, 
first airplane mail carrier ready to start on the first 
which started from Washing- mail-carrying flight between 
ton. Postmaster General New York City and Washing- 
Burleson, together with Presi- ton. It is planned for one 
Photograph Copyrighted dent and Mrs. Wilson, made plane a day to leave each city 
by laternational an inspection of the machine with its load of mail pouches 
Film Service 
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Washington leaving Hempstead Field. Lieutenant T. H. Webb is 


Lieutenant 


er, 


who started 
from Wash- 


in 


the first 
aerial mail 
flight, arriv- 


ew 


York, leaving 
the national 
capital at 11:30 
A.M. and arriv- 

ing at Hemp- 
stead at 4:30 
P.M 








By Francis A. Collins 


O high an authority as Marshal Joffre has 
S called the present struggle “a railway 

war.” For many years Germany has 
maintained four-track railroads for strategic 
purposes to the French and Belgian frontiers 
when two tracks would have carried the peace 
traffic. The extra tracks were overgrown with 
grass, but were kept in order with an eye to 
future war business. Over these lines were 
carried the German troops and supplies which 
overwhelmed Belgium and northern France. 
It was due on the other hand to the efficiency 
of French railroads that her army could be 
rushed to the front, and the enormous quanti- 
ties of supplies and ammunition to hold the 
line firm. 

No assistance which America lends to 
France in her hour of need is so helpful as the 
work of our engineers, backed by unlimited 
resources. Tens of thousands of expert rail- 
road men are already in France. The best en- 
gineering ski of the United States is enlisted 
in the work. A peace-loving people is nat- 
urally slow in assembling and drilling a great 
army, but the call for help found our engi- 
neers fully prepared. The achievements of our 
railroad regiments has made a very favorable 
impression upon France and England. The 
enthusiasm and skill of our engineers may well 
be a source of national pride. 

Before the beginning of 1918 American rail- 
road men had completed more than 800 miles 
of standard gauge tracks in northern France. 
The tracks and equipment for this great task 
came from the United States, as did every 
workman engaged in the enterprise. No detail 
of the American equipment has so impressed 
the French as the great locomotives from 
oversea, which completely dwarf the Eu- 
ropean engines. Upwards of 2,000 American 
locomotives of the most approved types will 
be sent to France, and several hundred are 
now in active operation. The American box 
car, with more than twice the capacity of the 
French car, has besides greatly increased rail- 
road facilities over there. More than 20,000 
such cars will be used in France. They are 
built in the United States, knocked-down, 


shipped abroad and reassembled with surpris- 
ing speed. 








All France Wonders at 
American Engineers 


Author of The Fighting Engineers, Etc. 












Photographs by Committee 
on Public Information. 


Despite the speed with which this work is 
being carried on its quality is as high as the 
best railroad construction at home. The 
American Director General of Transportation, 
W. W. Atterbury, formerly vice-president of 
the Pennsylvania Railroad, stated recently that 
this construction would enable us to fight a 
thirty years’ war, were it necessary. The great 
burden on the French railroads is the transpor- 
tation of troops and supplies from the seaports 
to the front. American engineers have laid out 
complete systems of tracks with spurs, sidings, 
branch lines and freight yards to gain the 
highest possible efficiency in this work. 
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A locomotive being assem- 
bled by the American Rail- 
way Engineers in France. 
It was built in America 
and shipped “knocked 
down’ to France 




































Hoisting an American 
built locomotive aboard 
a liner at an Atlantic port 


The first American railroad men to reach 
France encountered unheard of difficulties. 
All French construction is in the metric sys- 
tem, the signal system in reversed, thousands 
of details of construction and operation must 
be learned before the Americans could take 
over the foreign machinery, and operate it. 
Within a few weeks, however, the Americans 
had mastered these details. Hundreds of 
miles of French lines were double tracked. 
Our engineers laid out whole systems of rail- 
roads, making the preliminary surveys, bridg- 
ing valleys and tunneling under other tracks, 
all with a speed which astounded the French 














Photograpus 
Copyrighted by Western 
Newspaper Union. 
and the British engineers. 
It is a great proof of the 
confidence with which the French 
regard our railroad men that they ; 
were entrusted with the management ol 
entire railroad systems. Many interesting let- 
ters have been received from our men over 
there describing their experiences under 
strange conditions. The Americans found the 
French tracks full of curves and the grades 
very heavy compared with conditions at home. 
The French freight engines had no compressed 
air and no sand, which made it difficult to hold 
the trains on down grades. The cars are con- 
nected by link couplings and bumpers which 
have been abandoned in the United States. The 
French freight car is so light that it is often 
pushed by hand to the sidings. The great 
forty-foot freight cars imported from Amer- 
ica, operated by American locomotives is in- 
creasing the carrying capacity of the roads 

upon which so much now depends. 

When the history of the great war 
comes to be written the railroad 
engineers will doubtless hold 
a high place. The first 
American railroad regi- 
ment, consisting of 
1,100 experienced engi- 
neers and trained rail- 
road workers, reached 
France only three 
months after war was 
declared. They carried 
with them an immense 
quantity of tools and 
supplies and were hard 
at work a few hours 
after their arrival. 
They were soon fol- 
lowed by two regi- 
ments, each comprising 
1,587 men, and later by 
five battalions of 774 
each, especially selected 
to operate French rail- 
roads. It is estimated 
that there are more 
than 100,000 skilled en- 
gineers and workmen 
either in France today 
or training for the 
work. A few weeks’ 
drill in the camps fits 
these engineers and 
workmen for efficient 
service in France. 

One of the greatest 
achievements of the 
railroad regiments 
abroad has been the con- 
struction of the immense sup- 
ply yards and depots at the French 
ports for receiving and handling effi- 
ciently the American troops and their supplies. 
Some of the ports of entry are tidal harbors, 


. 
aT si 4 


and it has been necessary to design great 
basins for the ships that the cargoes might be 
transferred to the railroads as quickly as pos- 
sible. The docks for handling vast supplies as 
well have been designed in America, and the 
necessary material prepared and shipped over 
seas and reassembled. Miles of railroad tracks 
have been laid on these wharves, and the best 
railroad talent of the United States is em- 
ployed in organizing the work of handling 
cargoes and rushing them to the front. If the 




























Canadian _ soldiers _re- 
building a railway through 
a trench town which has 
been destroyed by _ shell-fire 


enemy is to be held, it is imperative that the 
vast stream of supplies and ammunition flow 
steadily forward without interruption: 

The American railroad engineers have solved 
many new problems abroad, receiving the 
highest praise from the military authorities. 
The speed with which they-have constructed 
railroad lines has established new records in 
France at least if not in the world. At one 
point a stretch of track five-eights of a mile 
long was laid in 2 hours and 10 minutes. Until 
the coming of the Americans it was found im- 
possible to lay tracks in certain sections of 
Flanders where the ground was partially under 
water. The weight of the tracks carried them 
in a few hours below the waterline. The 

American railroad men, however, built a 

line of track in this section which 
stood the test. Their work has 
been highly praised by Gen 
eral Haig. Our men have 
built many miles of 
light, narrow gauge 
roads near the front, 
often working under 
fire. 

As might be expected 
our railroad men, al- 
though untrained as 
soldiers, have given an 
excellent account of 
themselves in the face 
of danger. As a hos- 
pital train approached 
a casuality clearing sta- 
tion one day a German 
battery, despite the 
white flag, deliberately 
shelled it. It seemed 
impossible ‘that the 
train could pass 
through this direct fire, 
but the engineer, with- 
out a moment’s hesita- 
tion, drove full-speed 
ahead through the dan- 
ger zone and remained 
under fire while hun- 
dreds of helpless 
wounded were assisted. 

Many stories are told 
of daring engineers and 
their crews who have 
stuck to their posts 
with the bullets raining 

about them, while their 
trains have been loaded. Dur- 
(Continued on page 88) 


Pushing a railroad 
through captured territory on Vimy Ridge 
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Looking Beyond the Limits of the Universe 


One Hundred Million New Stars Added to the Map of the Heavens by a 
New Telescope at Mount Wilson Observatory 


ITH the installation of the great re- 

flector at the Mount Wilson Observa- 

tory a new window is opened on the 
mysteries of space. It is now possible for 
the first time to look upon unknown regions 
of the heavens never before observed by man. 
So great is the power of this instrument that 
it enables the astronomer to penetrate beyond 
the limits of the universe, as it is commonly 
bounded. In the early days of astronomy the 
discovery of a new star was announced as 
an event of importance. The great reflector 
reveals 100,000,000 new stars which have here- 
tofore been invisible to the most powerful 
telescope. 

The marvelous magnifying power of the 
great telescope is due to the giant reflector, 
measuring 100 inches in diameter, which has 
just been successfully installed. The reflector 
previously used in the observatory measures 
60 inches in diameter. The new glass, which 
weighs four and one-half tons, is one of the 
great achievements of the lens maker’s art. 
Although more than 8 feet in diameter, its 
surface does not vary as much as one-thou- 
sandth of an inch from the required measure- 
ment. Incidentally it reveals stars two and 
a half times fainter than any now visible. 

An order for the giant glass disk was given 
to a French firm in 1906. The melting pot 
used in casting it had to hold twenty tons of 
molten glass. Great difficulty was expe- 
rienced in casting an absolutely flawless piece. 
It was not until 1909 that the glass finally 
reached California. The grinding was com- 
menced in the following year. The first disk 
was found to have a slight flaw and had to 
be recast. The preparation of the mirror 
was carried on under the direction of Prof. 
G. W. Ritchey, of the Mount Wilson Ob- 
servatory staff, and has required years to 
complete. The finished glass measures 12% 
inches in thickness, the depth of its curve 
being 1% inches. 

This reflector acts as the support for = 
a coating of silver and is therefore 
the largest and most perfect mir- 
ror ever constructed. To keep 
it in perfect condition, it is 
necessary to recoat the 
glass twice every year. 
A special track with 
an apparatus for 
handling the glass 
have been in- 
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stalled in the observatory for transferring the 
reflector to a special room where it is re- 
silvered. So delicate are the observations 
carried on with the great reflector that even a 
microscopic flaw would render the observations 
useless. 

The observatory on Mount Wilson stands 
at an elevation of 5,700 feet above the sea 
and great difficulty was encountered in trans- 
porting the 4%-ton reflector up the winding 
mountain roads. After wrapping the glass 
with the most anxious care it was mounted 
on a motor truck and the journey up the 
mountain commenced. During the journey the 
motor truck broke down-under the strain, and 
a wheel came off, but the glass was uninjured. 
The accompanying illustration was taken when 
the truck carrying the reflector finally reached 
the summit of the mountain. The great size 
of the dome of the observatory is clearly 
shown. 

Few people realize how marvelous an ob- 
servatory has been erected on this mountain 
top to the credit of American science. The 
impressive white dome rests on a concrete 
base. Great gare has been taken to provide 
an absolutely stable foundation, since the slight- 
est vibration would make many observations 
impossible. The dome, which measures 100 
feet in diameter, weighs 500 tons. The ob- 
servatory rests upon rails controlled by deli- 
cate machinery and may be swung about by 
merely touching a button without the slight- 
est noise or vibration. The opening through 
which the telescope points can therefore be 
quickly adjusted to command any part of the 
heavens. 
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The immense tube of the telescope is a mar- 
vel of ingenuity. It is held in position by 
steel drums filled with mercury which weigh 
700 pounds. The telescope may be turned in 
a shaft 17 feet in diameter with a touch of a 
finger. This movement may be controlled by 
clock work, so that the telescope will turn 
,automatically at any desired rate. It can be 
set, for instance, to move in exact time with 
the rotation of the earth, so that the observer 
can watch a star for hours without touching 
the instrument. Without this arrangement the 
star would soon pass from the range of vision, 
and the telescope would have to be constantly 
readjusted. 

In making observations the astronomer does 
not look directly at the sky. The light does 
not penetrate the mirror, but is reflected to 
a second mirror from which it is reflected to 
the camera or the eye of the observer. It is 
estimated that there are about 5,000 stars 
visible to the naked eye. According to the 
calculation of Chapman and Melotte there are 
some 219,000,000 stars brighter than the twen- 
tieth magnitude which are within range of the 
5-foot or 60-inch reflectors. The new re- 
flector, it is believed, will add 100,000,000 new 
stars to the maps of the heavens. Many se- 
crets of the heavens which have puzzled the 
astronomers will be revealed by the new glass. 
It will explain for instance the spiral nebulae, 
and especially the small nebulae which have 
heretofore baffled the men of science. Many 
unknown regions of space will now be looked 
upon for the first time by the eyes of man. 
The term universe has commonly been used 
to describe the furthest conceivable realms of 
space. Astronomers have learned, however, 
to measure the limits of our universe, meas- 
uring it by light years, or the distance which 
light will travel in one year. To measure 
these distances by miles would convey no 

idea to the mind. With the new reflector 

it will be possible to penetrate even be- 

yond this universe. 
It is planned to remap the heavens 
by means of photographs with 
the aid of the new reflector, 
which will be the labor of 
years. The eclipses and 
other phenomena of 
our period will also 
be photographed 
by moving pic- 
»~ ture process. 
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The reflector for the new telescope being delivered at Mount Wilson Observatory. The reflector was built in France and took twelve years to. 
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Creating Life Artificially 


Experiments Being Carried on by Which Life-Forms Are Duplicated 
with Startling Accuracy 


HE artificial creation of life has been the 

dream of the experimental biologist for 

many centuries, and the alchemists de- 
voted a large share of their activities to ex- 
periments of this character. The controversy 
waxed hot during the last century; but, some 
years ago, the problem was all but given up 
as insoluble. The recent startling experiments 
of Bastian, Butler Burke, Le Dantec, Le Duc, 
Loeb, and others, however, have again opened 
up a wide field for inquiry and speculation; 
and today there is a large and constantly in- 
creasing number of scientists who believe that 
this problem will yet be solved, and that we 
are even now on the verge ‘of tremendous 
discoveries, which will throw an entirely new 
light upon this whole subject, and enable us 
to create life, or at least duplicate many of 
its manifestations, almost at will. 

The latest and most startling experiments 
of this kind are those conducted by Dr. 
Stéphane Le Duc, Professor of Medicine in 
the College of Nantes, France. He has pub- 
lished a number of important monographs in 
French, during the last ten or twelve years, 
and his latest one, The Mechanism of Life, 
summarizes his most recent, striking re- 
searches, and his conclusions, and it is with 
these that the present paper will chiefly deal. 
Before doing so, however, a few words must 
be said regarding the general problem of the 
nature or origin of life on this our world, and 
the previous methods by which this problem 
had been approached. 

Two things are certain. The first is that 
life cannot always have existed on our earth, 
for it was too hot to permit it. The second is 
that, sometime in the future, life will again 
become extinct upon its surface, owing to the 
intense and gradually increasing cold. Hu- 
manity will be frozen out. And, before that 
happens, the then-existing humanity will be 
called upon to wage the most terrible and 
hopeless war it has ever waged against cold 
which is constantly increasing, and which only 
the originality and resourcefulness of man can 
succeed in postponing. Life is only possible 
between the freezing and the boiling points of 
water ; so that, during the process of the cool- 
ing of our planet, from an incandescent 
state—several thousand degrees—to ab- 
solute zero (—273°C.), life appears but 
a very short time indeed, comparatively : 
it is, as one savant has expressed it, 
“but a flash in the pan, between two 
eternities of darkness.” Yet it is this 
flash which is everything! 

Granting, then, that life cannot always 
have existed upon our planet, and ac- 
cepting the very obvious fact that it 
exists here now, the question naturally 
arises: How did it get here? How came 
life into being? That is the problem 
of the origin of life. 


Materialistic and monistic scientists gen- 
erally believe in spontaneous generation—in 


Figure 2. Shells created by osmotic pressure 


By Hereward Carrington 


Figure 4. A cluster of chemically created 
owers of varying tints 
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the theory that life somehow gradually evolved 
or grew into being from the inorganic world. 
This view has been bitterly attacked by the 
Vitalists and the Theologians, who see in life 
something living or divine—an essence, a 
“Breath of God,” or what not, apart from 
matter. To this view, very naturally, the 
scientist has objected. Others have attempted 
to account for life by supposing that it was 
carried to this earth on tiny particles of dust, 
propelled through space by the light energy 
of the sun—Professor Arrhenius being the 
latest exponent of this view. But this ob- 
viously leaves us at as great a loss as ever to 
account for life upon the planet from which 
these life-germs were carried, and hence we 
are no forrader than before. 

Apart from transcendental theories, then, 
there is only one which we can accept, viz.: 
that life somehow sprang into being in this 
planet, and this conviction gave rise to the 
recent outburst of experimenting on the part 
of certain biologists. 

Professor Loeb, as we well know, succeeded 
in fertilizing the eggs of sea-urchins—thus 
proving that, in this case at least, chemical, 
and not vital, factors were instrumental in 
producing the new-born. Professor Butler 
Burke, of Cambridge, experimented upon ra- 
dium and sterilized bouillon, producing bodies 
he called “radiobes.” Dr. Le Dantec has la- 
bored persistently to prove the similarity be- 
tween living and non-living substances, and 
Dr. Charlton Bastian has apparently succeeded 
in creating actual, living things in test-tubes, 
by means of chemicals and sterilized water. 
One of his formule, for instance, is the fol- 
lowing: In a sterilized test-tube place— 

Sodium silicate, two, or three drops. 

Ammonium phosphate, four, or six grains. 

Dilute phosphoric acid, four, or six drops. 

Distilled water, one fluid ounce. 

This mixture was placed in a test-tube, 
brought to the boiling point, and hermetically 
sealed when boiling. It was then placed in 
an oil bath of about 360° F. (far above boil- 
ing point), and kept there from ten to twenty 
minutes. The tube was then taken out, set 
aside, and, upon examination, in a few days, 
was found to contain numbers of bacilli. 
These striking experiments have never 
been fully explained. 

The later experimenters, however, 
have approached the problem from a 
different angle. Instead of attempting 
to create these relatively highly-devel- 
oped forms of life, where heredity and 
other factors might be supposed to play 
a part, they have attempted, merely, to 
duplicate the lower forms of life, in 
their method of growth and living, and 
thus demonstrate the close analogy, or 
indeed identity, between the living and 





Figure |. Artificial duplication of 


crystal by means of diffusion of silver 
nitrate and sodium carbonate in gelatine 


Figure 3. Chemically produced mushrooms 











Figure 6. A garden of artificially created 
the very close resemblance between 
the living and 


ae 
the non-living in their methods of growth, 
nutrition, structure, etc. This is the line 
of attack followed by Dr. Le Duc, with 
eminently striking and successful results. 

What are the characteristics of life? 
When we come to inquire into them, we 
find that the differences between the liv- 
ing and non-living, as we have been ac- 
customed to call them, are not so striking 
or sO numerous as we had supposed: that, 
indeed, it becomes extremely difficult to 
draw any hard-and-fast line between them. 
They often merge into one another so 
intimately that distinction is impossible. 

Movement is not characteristic of life; 
for everything in nature is now known 
to be in constant movement. Sensibility 
and irritability have been shown to be 
present in metals as much as in plants and 
animals. Action and reaction are. féund 
throughout nature. Growth and nutri- 
tion, in various forms, are seen in crys- 
tals and in certain artificial growths ; con- 
tinuity, harmony, life and death are seen 
throughout the whole realm of nature. 
The recent experiments in so-called os- 
motic growths have brought these facts 
out more clearly than ever before, and 
seem to show us that all Nature is a con- 
tinuity—an unbroken chain, constantly evolv- 
ing, and living upon lower planes of matter 
than itself—as the vegetable seems to live up- 
on and organize the minerals upon which it 
subsists, building them into its own structure. 

Life has lately been defined as “the sum of 
all phenomena exhibited by living beings,” 
which is merely defining a living being. A 
living being, again, is “a transformer of ener- 
gy and of matter, containing certain albumi- 
noid substances, with an evolutionary form, 
the constitution of which is essentially liquid.” 
When this works in harmony, we have life, 
this harmony we call life. Discord is disease, the 
total cessation of the harmony is death. Life in 
living beings is potential, in their processes of 
living it becomes actual or kinetic. 

Living matter is composed of a variety of 
chemical elements, all of which are well known 
to us, though their complex combinations are 
not so known in many instances. Life grows 
and manifests under certain fixed conditions 
of gravitation, heat, light, temperature, elec- 
trical, and chemical affinity, etc., and hence all 
structures, formed or artificially created, must 
bear some relation to one another. Oxygen 
and carbon are perhaps the most essential in- 
gredients in all living forms. Water or fluidity, 
is essential. The human body is composed of 
about three-fourths water, and all vital phe- 
nomena occur in liquids or semi-liquids. Ac- 
cordingly, a study of liquids, or solutions, is one 
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Figure 7. Showing the division and 

multiplication of a cell by chemical 

diffusion, closely duplicating Na- 
ture’s method of reproduction 


of the most essential and important matters 
in connection with the study of life phenomena. 

A “solute” is a substance capable of solu- 
tion. A solution is a homogeneous mixture 
of one or more solutes in a liquid solvent. Be- 
fore solution, the solute or dissolved substance 
may be liquid, solid or gaseous. 
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flowers which strikingly brings home to us 
the real and artificial growths—between 
the non-living 
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Figure 5. Enlarged view of the 
stems of flowers in Figure 4, show- 
ing the resemblance of these 
chemically created plants to the 
bamboo in their method of growth 


Now, this solution tends to expand in 
all directions, in proportion to its density 
or concentration. It exerts a definite 
pressure on the vessel holding it, and 
this pressure is known as osmotic pres- 
sure. The osmotic pressure of a solution 
is the force with which the molecules 
of the solute, like gaseous molecules, 
strive to diffuse into space, and press on 
the limits which confine them, the con- 
taining vessel being represented by the 
surfaces of the solution. Osmotic pres- 
sure is measured in exactly the same way 
as gaseous pressure. So true is this, and 
so significant is it of all life phenomena, 
that it has been said that: “the phenome- 
na of life are governed by the laws of 
gaseous pressure, since all these phenome- 
na (of life) take place in solutions.” 

All this may sound very abstruse, and 
beside the point; but it is not so in reali- 
ty, for these new experiments in the 
artificial duplication of life-phenomena have 
all been based upon the principles just laid 
down, and upon a study of osmotic pressure. 
As a result of this, and its proper utilization, 
what are known as osmotic growths take place, 
and it is these osmotic growths which we are 
now to study, and it is these which are shown 
in the various illustrations accompanying this 
article. 

We have spoken of “osmosis.” Just what 
is osmosis? In 1748, Abbé Nollet discov- 
ered that when a pig’s bladder filled with 
alcohol was plunged into water, the water 
passed into the bladder more rapidly than the 
alcohol passed out; the bladder became dis- 
tended, the internal pressure increased, and 
the liquid spurted out when pricked by a pin. 
This passage of certain substances in solu- 
tion through a membrane is called osmosis, 
and membranes which exhibit this property are 
called osmotic membranes. Differences in the 
pressure of the two solutions causes this os- 
mosis. On the other hand, the process by 
which a substance (such as a lump of sugar) 
becomes equally distributed throughout a fluid 
in which it is placed (such as a cup of coffee) 
is called diffusion. These two processes are 
fundamental in all life phenomena. 

Let us take some examples. It has often 
been pointed out that crystals bear very beau- 
tiful geometrical shapes; yet these same forms 
can be artificially duplicated by means of dif- 
(Continued on page 60) 








Chaco with 300 H. P. 


A 60-Foot Express Cruiser Powered with Sterling 


NE of the first boats of its type on the 

Great Lakes is Chaco, designed and built 

by the Matthews Boat Co., of Port Clin- 
ton, O., a 60-footer with a beam of 10 feet 
6 inches and used by her owner, Peter G. 
Thompson, Jr., for making frequent runs be- 
tween Sandusky, Cleveland, Toledo, and his 
summer home at Charlevoix, Mich. 

In appearance Chaco is somewhat on the de- 
stroyer type, with high forecastle followed by 
a deck house and a trunk cabin. The interior 
is arranged with accommodations for a crew 
of two forward under the raised deck. The 
floor of the deck house is a little below the 
level of the main deck to provide full head- 
room without having too high a structure 
above deck. The space below the floor is taken 
up by four gasoline tanks, two of 130 gallons 
and two of 187 gallons capacity. 

The power plant consisting of two eight- 
cylinder Model F Sterling motors that develop 
300 h.p. and give Chaco a speed of 24 m.p.h., 
is located in the trunk cabin directly aft of the 
deck house. Ample ventilation of the engine- 
room is assured by two large size cowl venti- 
lators, and a good sized stack. The fresh air is 
taken in through the cowls while the heated 
air escapes through the stack. 

The space under the deck at each side of the 


Completed on the Great Lakes 


trunk cabin is taken up with a gasoline tank 
having a capacity of forty-one gallons each. 

The main cabin and galley are housed in the 
trunk cabin extending from the engine-room to 
the after deck. The galley with its stove, sink, 
dish racks, cupboards, and ample size ice-box 
is on the starboard side with the toilet on the 
port side of the forward end of the main cabin. 

On each side of the main cabin there is a 
large size wardrobe and a folding double berth. 
Across the after end is a single berth, while 
a buffet is built in at the forward end. A com- 
panionway leads to the after deck. 

The space under the after deck is taken up 
by the two 66-gallon gasoline tanks, and a 174 
gallon fresh water tank. The total capacity 
of the eight gasoline tanks is 848 gallons, which 
is sufficient for a run of about 500 miles at full 
speed. 

Chaco is navigated from the smal) bridge 
located aft of the deck house 
and directly over ] the engine- 
room. The motor controls, steer- 
ing wheel, binnacle and chart case 
are all within con- venient dis- 
tance of the man q at the wheel, 


while a powerful searchlight 
with extension controls 
is mounted on the forward 
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end of the cabin roof where it will give the 
best results for night sailing. 

The decks and equipment have been arranged 
for quick and convenient handling. Two an- 
chors are carried in chocks forward ready for 
use, and a power windlass for handling them 
is mounted directly over the chain locker, 
while an anchor davit is provided for getting 
them on deck without marring the sides. 

A military mast is located just ahead of the 
stack, and carries a masthead light, and the 
usual halyards for signal flags. A small tender 
is carried in chocks on the roof of the after 
cabin, and a pair of davits mounted on brackets 
take care of keeping the tender’ clear of the 
sides. 

Chaco is of heavy, substantial construction 
throughout but with the carefully designed 
underbody lines is easily driven at high speeds. 
The finish of the boat both inside and out is 
white with mahogany trim. 

Although not intended or equipped for ex- 
tended cruising this boat, with a speed of over 
20 m.p.h., and capable of runs of nearly 500 
miles between stops for fuel, should prove a 
most comfortable craft for a large party on a 
day’s sail or for a small number of guests on a 
week-end cruise. The deck house forward is 
much appreciated by the guests. 















































Arrangement plan and outboard profile. 
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cabin makes a very pleasing appearance 





The straight shear line together with the high forecastle, deck house, and trunk 











The white topsides with the curved mahogany transom, the outboard rudder and well-proportioned cabin structures all add to the attrac- 


tiveness of this craft 
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On this page will 
be found illustra- 
tions typifying va- 
rious phases of life 
aboard our fleet of 
motor boat chasers 
in actual service. 
Much of this work 
is now being per- 
formed by former 
Votor Boating 
readers. The suc- 
cess of the motor 
boat as a weapon 
of war is no longer 
in doubt 





































110’s Over Here and Over There 


(From photographs submitted by Motor Boating readers) 


Reports from some 
of the crews on the 
110’s both on this 
side of the Atlantic 


1s well as those 
who have gone 
across praise the 


sea-going qualities 
of these boats in 
no uncertain tones. 
The Navy Depart- 
ment is decidedly 
pleased with the 
boats, their power 
plants, and their 
crews 
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cattleship that sails 


Motor Boats of the Pacific 


The Present Day Motor-Powered Commercial 
Boats of the Pacific Show What Can Be 
Accomplished When the Architect, Builder, 
and Motor Manufacturer Co-operate 


III—THE LARGER MOTOR BOATS 


By A. V. Comings. 


NTERNAL combustion motors of the 

heavy-duty type, burning distillate, have 

solved the ferry problem at many points on 
the Pacific Coast, and on the sounds, rivers 
and bays will be found a varied assort- 
ment of this type of boat in use the year 
‘round. In many ways the most inter- 
esting of these is the motor ferry 
Ramon, used on San Francisco 
Bay to transport electric 
trains of the Oakland, An- 
tioch & Eastern Railway 
Company. This immense 
ferry carries three full-sized 
electric cars of the interurban 
type at one time, in all weathers, 
and has given splendid satisfaction 
from the day it first went into 
service. Ramon is powered with 
an eight-cylinder Union engine of 


600 h.p., and has been on a aoe 


twenty-four-hour per day 
schedule for over four years 


with never an hour off for 5 
repairs of any sort. Nor has \ reo 
she delayed a single train. A\\\ 


Considering the large horse- 
power this is surely a rec- 
ord the Pacific Coast may 
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Palawan, a 
new auxiliary 
schooner for 
the South Sea 
Islands trade, 
is fitted with 
a full set of 
canvas and 
when under 
sail brings 
back to mind 
the days 
when Ameri- 
can sailing 
vessels 
were 
famous 
the 

world 
over 














be proud of. 








On the Columbia 
River many motor fer- 
ries operate between j 
the Washington and 


Vaquero, 
a motor 


the Southern California 
Coast, making the long out- 
side runs in all kinds of weather 


Oregon shores, carrying freight, live stock, and 
passengers across this historic stream. These 
are mostly of the scow type, with stern-wheel 
drive. They make their landings, as a rule, di- 
rectly on the banks of the stream, letting down 
a hinged gangway for the use of passengers, 
teams, etc. They are ungainly craft, it is true, 
but they transport almost unbelievable loads at 
a very small expense. 

On Vancouver Bay, in British Columbia, are 
several passenger ferries of excellent design, 
fitted with Corliss engines, carrying passengers 
between Vancouver and North Vancouver, and 


these craft run the year 'round without inter- - 


ruption. 

At Los Angeles Harbor the famous ferry 
Transit, with a heavy-duty Imperial engine in 
her motor room, has been in service many 
years with unvarying success. 
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No class of 
motor boats any- 
where on the Pacific 
Coast has a harder grind 
than the motor schooners ply- 
ing out of the Columbia River, carrying pas- 
sengers and freight to the bay towns, both 
north and south of that great stream. There 
is treachery and death in every foot of the 
North Pacific Coast, yet these little motor 
schooners go blithely forth from Astoria year 
in and year out, and the narrow escape they 
have crossing the bars of every port of call 
they make is all in the day’s work to their fear- 
less masters. It is seldom indeed that a bar is 
breaking too badly for these schooners to go 
in or out, and they are tossed about like chips in 
the process. Were their motors unreliable there 
would be frequent losses of these little ships, 
but the heavy-duty motors keep right on work- 
ing even though the ship beneath them is bucking 
like a broncho with a burr under its saddle. 

These motor schooners are practically all of 
the same type, and a description of one fits, in 
a general way, all. The schooner Patsy, for 
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instance, is 101 feet long, with beam of 24 feet, 
and her construction follows in a general way 
the same design that has made Pacific Coast 
steam schooners well known wherever marine 
talk is heard. Raised decks forward and aft, 
with a well deck and big holds amidships, these 
motor schooners are built of the heaviest tim- 
bers, fastened in the most secure manner, and 
they stand terrific buffeting without suffering. 

The passengers and ship's officers are quar- 
tered in the deck house aft, with the engine- 
room below them. The wheel-house occupies 
the forward end of this deck house. 

Patsy is fitted with twin Frisco Standard 
engines of 110 h.p. each, and makes about 
11 knots. A 10 h.p. motor of the same make 
handles the pumps and lighting plant, and her 
hoisting gear, and for ground tackle and cargo 
landing there is a 16 h.p. Frisco Standard en- 
gine installed. 

Not only do these motor schooners work 
south from the Columbia to the larger cities 
of the Oregon and Northern California Coast, 
and north of the river into Grays Harbor and 
Willapa Bay, but the smaller craft even work 
farther north, carrying passengers and supplies 
to Tahola, on the Queniult Indian reservation, 
to Hoh, on the Hoh River, and to Mora, on 
the Quillayute. All these ports of call are 
guarded by a ragged, rocky coast with mighty 
shallow channels into the safer inner waters, 
and are exposed to the full sweep of the Pa- 
cific. Yet these places have practically no 
communication inland, for they are backed by 
almost inaccessible mountains, and the little gas 
boats are often their only means of communi- 
cation with the outside world for weeks at a 
time. 

Among the best known of the motor schoon- 
ers working out of the Columbia are Patsy, 
Mirene, Tillamook, Gerald C, and in years 
gone by, the ill-fated Oshkosh. 

Readers of Robert Louis Stevenson's South 
Sea Island tales probably believe that only in 
those far away islands are trading schooners 
still to be found, but if they will saunter down 
along the Seattle water front in early spring 

















they will doubtless find that Alaska and the 
Siberian Coast have their trading 
schooners quite as true to the breed as 


s¢ ls. 
probably the 
now used by 


the South Sea Island ves- 
Of these Polar Bear was 
most famous, though she is 
the Danish explorer, Stef- 
fenson, in his 
grinations. Duxbury, P. J 
Abler, Helen Johnston, 
Bender Brothers, and Sil- 
ver Wave; all were fa- 
mous in their day, and 
from Dutch Harbor 
to Pt. Barrow, “ 
from  Petro- - 
pavlovsk 


arctic pere- 











Of the auxiliary 
schooners trading 
along the Alaska and 
Siberian Coast Polar 
Bear is without doubt 
the most famous. 
This is the same 
sturdy little ship that 
is now being used by 
the Arctic explorer, 
Steffenson, for his 
work in the Polar 
seas 


Contra Costa a 

motor - powered oi! 

tanker of the Stand- 

ard Oil Company 

that has been in 

service over twelve 
years 


even to Wrangell Island, from Nome to the 


Diomedes, to King Island, to the Pribilofs 

everywhere in the wide waste of the Arctic 
seas, these trading vessels have penetrated, and 
many a year they were the only touch afforded 
the natives with the outside world. Some 
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of these have been crushed to kindling wood in 
the Arctic ice pack, never to return. I believe 
every one of them has at one time or another 
been wrecked and salvaged, and I know that 

not one of them ever 
made a _ season’s 
voyage with- 





Motor 

ferry 
Ramon car- 
rying inter- 


urban electric cars on 
San Francisco Bay 


} out many hair breadth escapes in 
, storm and ice pack. While differing 
in many particulars, these Arctic 
| traders are all very staunchly-built 
auxiliary schooners, fitted with heavy- 
powered Pacific Coast motors. All 
carry heavy rigging and working sails 
of stiffest canvas, but it is their mo- 
| tors that have always brought them 
| through their tightest places, as well 
as through their longest voyages. 
j Over in the South Seas there are 
| still many trading schooners, but they 
| are no longer the lean, deep, sailing 
| craft that Stevenson wrote of in his 
stirring tales. Nowadays almost 
every one is fitted with Pacific Coast 
made engines, and winds and tidal 
| currents no longer boss them. 
Take Palawan, for instance, owned 
by Atkins, Kroll & Company. This 
three-masted, double-decked schooner 
is 176 feet long, having 38 feet beam 
and draws sixteen feet of water; while 
she is fitted with full rigging of can- 
vas, still does she rely most on her 
twin 110 h.p. Union gas engines for 
propulsion. Each of these motors is 
of the three-cylinder type, and they 
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To the right: Makaala, a 
motor tugboat working out 
of Honolulu. This craft is 
built along the same gen- 
eral lines as those used on 
Puget Sound, and is often 
required to make long 
trips out to sea with heavy, 
hard pulling tows 


give her a cruising speed of 
over 7 knots in any waters. 

Muruwa, a trading 
schooner that has sister 
ships in the Motau and 
Mauno, is a two-masted schooner owned by 
Burus, Philp & Co., of Sydney, N. S. W., and 
each of these three schooners is fitted with a 
110 h.p. Union .gas engine for main power, 
burning kerosene. These trading vessels are 
117 feet in overall length, 27 feet beam and 11 
feet draft. They have proved very successful 
in this service, carrying both passengers and 
trade. 

One of the most interesting fleets of motor 
craft on the Pacific Coast is maintained by the 
Standard Oil Company, and is used in distrib- 
uting Standard Oil products to the hundreds of 
agencies and marine filling stations from South- 
ern California to British Columbia. This fleet 
consists of the steel tank ships Benecia, used on 
San Francisco Bay and its tributaries, Pico, 
serving at San Pedro, and Petroleum I, Petro- 
leum II,and Contra Costa, used on Puget Sound. 

A brief description of Petroleum II will give 
some idea of the type of motor craft used by 
the Standard Oil Company in this service. 
Petroleum II is 118 feet length over all, and 
has a 20-foot beam. Her oil tanks will carry 
60,000 gallons of oil, and in addition she has a 
large cargo hold forward for case goods, 
which include cased gasoline, lubricating oils, 
cup grease, and the many other products mar- 
keted by the company. She is built of steel 
throughout, even to her deck house aft, in 
which there are liberal accommodations for 
her officers, and in which also is located the 
galley, and the pumping room. Her decks ac- 
commodate a large number of oil drums, and 
when Petroleum II starts out on her rounds of 
the Puget Sound district she carries a really 
tremendous cargo for such a craft. 


I have never been in a more interesting 
engine-room than that of Petroleum II. She 
is fitted with a 250 h.p. Union engine, made by 
the Union Gas Engine Co., of San Fran- 
cisco, and this motor is well worth knowing. 
Four cylinders, each having a bore of 15 inches 
and stroke of 20 inches, are fitted with the now 
well-known open crosshead type of piston 
made by the Union Company, which gives ac- 
cess at all times to the wrist pin and its 
brasses and minimizes side thrust on the cylin- 
der walls. Make and break ignition, of course, 
and an air starting system that always works. 

The crankshaft of this giant engine is 5 
inches in diameter, and to it is fitted a four- 
bladed propeller of 5 feet 6%-inch diameter 
and 5 feet 5%-inch pitch which the engine 
turns at from 190 to 200 r.p.m. The engine is 
approximately 14 feet long and 5 feet wide at 
the base, and measures 9 feet in height from 
the engine-room floor to the top of the cylin- 
ders. The flywheel weighs two tons and the 
entire motor about thirty tons. Compare this 
with the high-speed type of motors rated at 
250 h.p. and’ the comparison will produce some 
very interesting figures. 

This motor, which is practically the same as 
the two used in the Contra Costa, and as the 
motor used in the Benecia, has been very suc- 
cessful in day after day service year after 
year, and I know from personal observation 
that these boats go up against,just about as 
stiff a schedule as itis possible to hand to a 
boat of any kind, whether steam or gas. 

The Contra Costa, one of the older distribut- 
ing boats of the S. O. fleet, is_189 feet long, 
37 feet beam, 13 feet 6 inches draft. If memory 
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Above: Betty Earles, a 
passenger - boat operating 
on Lake Crescent in the 
Olympic mountains. As 
this boat is used on pro- 
tected waters, the design 
varies somewhat from what 
is considered best practice 
for ocean-going vessels 


serves me right the Contra 
Costa has been in service 
over twelve years, and her 
motive power is just as 
good today as the day it was 
installed. Records such as this certainly show 
that commercial motor craft are quite as re- 
liable and practical as steam. 

In addition to the main power plants, all 
these Standard Oil boats are fitted with Union 
powered pumps, and several with Union-pow 
ered hoists for handling ground tackle and 
cargo. 

Miscellaneous local freighting of all sorts is 
carried on up and down the Pacific Coast from 
Nome to San Diego, and a varied assortment 
of big motor vessels is engaged in this work 
One of the most interesting is Vaquero, 
owned by Vail & Co., of Los Angeles, and used 
for carrying cattle off the Southern California 
Coast. Vaquero is quite a ship, for she is 130 
feet long, 29 feet beam and draws about 10 
feet. Powered with a 250 h.p. four-cylinder 
Union gas engine, she has plugged away for 
over five years on long, outside runs with prac- 
tically no repairs or delays of any sort. And 
it is records such as this that have made Pacific 
Coast motor craft known the world over. 

Chiralite is another Pacific Coast freight and 
passenger carrier of the most modern type. 
built in Vancouver, B. C., for the International 
Petroleum Company, and used off the coast of 
Peru. Chiralite is a regular ship, 85 feet by 18 
feet, with two Model 2 D 70 h.p. Sterling mo- 
tors in her engine-room. Inasmuch as her 
initial trip, from builders to owners, was some- 
thing over 4,200 miles of open sea, it will 
readily be understood that Chiralite, like all 
Pacific Coast motor craft, was built to stand 
the gaff. 

One feature of the development of commer- 

(Continued on page 58) 








My Ideal Runabout 


BELIEVE the runabout to be the type of 

motor craft most enjoyed by the greatest 

number of motor boat enthusiasts. Al- 
though a person may be fortunate enough to 
own a fast cruiser, he will want a small boat, 
easily managed by himself, in which he can 
romp around to his heart’s content. 

Even the autoist must acknowledge that 
motor boating in its modern sense with its 
modern conveniences is by far the more en- 
joyable and healthful sport. With the ease of 
starting and control 





of the motor car, the 
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No. 5—Goblin, a Twenty-Footer 
By C. J. Roese 


slightly forward. The covers over the com- 
partment are of light sheet steel. The hinges 
are so made that the pin is tight in one-half 
of the hinge. When the covers are opened, a 
slight push forward removes them entirely. 
The edges of the covers are turned down so 
that they fit well and allow no water to enter 
the engine-room. There is ample space on 
either side of the engine to enable one to stand 
beside the motor and work without being 
crowded. 

In selecting the power 
plant, I kept three essential 





runabout sets off on a 


things in mind; namely, it 


must be reliable and substantial; it must be 
capable of moderate speeds, and lastly, suitably 
adapted to the size and type of boat. For my 
part, I do not wish to have a racing boat, for 
a boat of that type is more expensive and less 
comfortable, although I believe the sport of 
motor boat racing lacks no thrills. I have 
chosen a four-cylinder, four-cycle, Model D 
Gray engine, rated at 20-24 h.p. with a speed 
range from 375 to 1,500 r.p.m. The engine is 
equipped with a Berling high-tension magneto 
and electric starter. An engine of this type 
affords easy running and with the use of a 
silent underwater exhaust, little noise or vi- 


toad which needs no Cc bration should 
paving. The high- (J exist. The con- 
ways are free and un- struction of the 














crowded. The 




















engine bed is, of 





only edge of the WLA course, of the ut- 
road is the shore. Pr" most importance. 
There are no Oak cross tim- 
speed or traffic Lwe bers, 1% inches 
regulations and | thick, should be 
no worry about {Basesine fitted to the bot- 


that dangerous 
grade crossing. 
The tires need no at- 







tom and sides of 
the boat. About 
six should be used and 


tention. Their absence the screws of the plank- 
eliminates such trou- ing fastened directly 
bles. The air over the = into them. The fore 
water is never Ss and aft timbers are 2- 


laden, but always cool 
and refreshing. The 
helmsman is under no 
such nervous tension \ 
as is the auto driver. 

I shall try to express _ 
my ideas in drawings 
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inch by 4-inch oak, 
notched to fit the cross 
timbers and are secure- 
ly bolted. This con- 
struction makes the en- 
gine foundation a 
part of the hull, re- 
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Lines of Goblin showing the good flare forward and the rounded chine aft 






















































































and words, of what to my mind is TABLE OF OFFSETS ducing vibration to a minimum. 
= Ideal Runabout. ° The boat is O17 €78/< Ay 4 pay a ee QO Plarkirg I believe a large drip _ _ 
especially suited to inland waters Srariove ol? oe. ae ee 718 | 9 \sre stalled under the engine will prove 
and its proportions are such as to 2 | Sveete 32./\ 206 |\2107|2/05|2100\2.94\292 |290\286|\284|\283 a great convenience from the 
make it dry and safe even in s jcewe 12S \1 6.4 | 430 |\10.0\O96\084 | O75 standpoint of cleanliness and fur- 
rough weather. It is moderate in RYU eres as4 |a#7|\as0|\055|\064\073|\082\a90\a96\a4 ‘| thermore it will catch that nut 
cost, complete in equipment, and g| Svece 165 |2.25|260 |\262 |\25/|\234|\2/3|\/107\/82|/55 you surely will drop and lose 
easily managed. Goblin measures ¥1 4 125 \/104|225|22.7|\243|\2.33|26 |/1/7|\/9.5\/74 somewhere under the engine bed. 
20 feet over all with a 5-foot § 442 OWA 2 \s/d\2.20\23a/ \2.30\223|\2/5|\76 |\1/00 Immediately aft of the reverse 
beam. The frame is of clear NG LWL 0.37 \OUS\(R0 \/1L7\247 \22.7\225\2.20\206 \//lad gear the 1%-inch bronze shafting 
grain white oak and the plank- N CMWINE OM4\1E2\1B.7 \4U2B\ 243 \2.2.6 is fitted with a Francke flexible 
ing is %%-inch Louisiana red coupling. This feature, com- 
cypress. The deck is built of tongued and bined with the self-aligning strut is a slight 
grooved oak, while the trim is of quartered My Ideal Runabout expense but a highly desirable arrangement for 


oak. Inside and outside the finish is natural, 
having one coat of filler, one of dark oak 
stain, and three coats of marine varnish rubbed 
down where desirable. 

The deck fittings and all metal trim are of 
polished nickel. The 6-inch regular pattern 
cowl supplies ample ventilation for the engine 
compartment. Considerable thought has been 
given to this portion of the hull, for there is 
little pleasure in working on an engine which 
is not easily accessible. The motor is placed 





Detail of stem construction 


Goblin, the fifth of the series, is a most 
complete little 20-footer, a craft that any 
man should be proud to call his own. This 
little r t i ded for use on inland 
waters and its proportions are such as to 
make it dry and safe even in rough weather. 

With a 20-24 h. p. motor this little craft 
should show a good turn of s and afford 
as much amusement and real pleasure as the 
larger runabouts with their high-powered 
motors, and at the same time be an eco- 
nomical boat to operate. 

e@ arrangement has been worked out 
along the lines that are practically standard 
practice in the larger craft, particular atten- 
tion being given | to having the power plant 

at is often over- 
looked in a small boat. The hatches are of 
ample size to allow working about the motor 
in comfort, and a small door in the bulkhead 
allows making minor adjustments when 
under way without opening the main hatches. 

All controls and instruments are mounted 
on the bulkhead or steering wheel column in 
accordance with the latest automobile prac- 
tice. In fact, with the windshield and one- 
man top, the cockpit rs a remarkable 
resemblance to a touring car, but is much 
more roomy and comfortable. 
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it prevents hot bearings and leaky stuffing 
boxes. The engine together with the shafting 
may run perfectly before launching, but all 
boats are slightly distorted when placed in 
the water. This fact usually requires realign- 
ing of the engine, but with such an arrange- 
ment as I have selected there is no danger of 
any binding of the shafting. 

For the propeller wheel, I have chosen a 
three-bladed Hyde turbine type, 18 inches in 
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Detail of transom and rudder 
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diameter and 28 inches pitch. I believe this 
propeller to be best suited to the hull and 
engine. The outboard rudder is more coa- 
venient to get at and eliminates a stuffing box. 
Care should be taken to avoid short turns in 
the cable to the tiller arm as this not only 
binds the steering wheel but soon wears out 
the cable. I expect the boat to be capable of 
about 25 miles an hour which is comfortably 
fast. 

The small door in the engine compartment 
bulkhead allows one to make adjustments 
when it would be inconvenient to open the 
deck covers. Every effort has been made to 
arrange the control to agree with that of a 
motor car in an attempt to avoid any possible 
confusion to one operating both. 

The operator and one passenger are seated 
directly behind the engine compartment bulk- 
head. There is a small space between the 
seats. Across the stern there is a comfortable 
seat. The seats are upholstered in Spanish 


leather and are no less comfortable than those 
of an automobile. Besides these built-in seats 
there is ample room in the cockpit for two 
folding chairs which gives the boat a seating 
capacity for six persons. Every inch of avail- 
able space has been utilized. Under the stern 
seat there is a large locker for storing of 
anchor, rope, and side curtains. The seat and 
back are easily removed. Under the single 
seats there is room for storage batteries, tools 
and fire extinquishers, beside an extra gallon 
of gasoline and some oil. The latter precau- 
tions will be appreciated. 

The galvanized iron gasoline tank, fitted 
with slush plates, is installed forward and is 
12 x 36 inches, having a capacity of twenty 
gallons. The keel is notched to receive the 
2 x 3-inch white oak Sampson. 

The windshield may be dropped forward. 
The folding auto top offers protection from 
rain and sun. All-wood bows with brass fit- 
tings are used in its construction. The port 





and starboard lights are placed in the dash- 
board directly below the windshield. In ad- 
dition a spotlight would be very handy. 

Some difficulty may be experienced in secur- 
ing an all-brass windshield frame, but it will 
be well worth the trouble. The steel frames as 
used on automobiles are all right on land, but 
when used on a boat they rust to such an ex- 
tent that it is almost impossible to move them. 

The total weight of the boat should not ex- 
ceed 1,500 pounds, and as for cost I would 
estimate that at from $1,200 to $1,300 de- 
pending upon the market and locality. An 
effort has been made to make the boat com- 
plete, substantial, enjoyable, and yet within the 
means of the average boatman. These are the 
things I have kept in mind and inasmuch as 
these ideas have been carried out, I believe 
I have described the runabout which to me is 
ideal. I find that I enjoy planning and talking 
about it and happily look forward to the time 
of its realization. 





When the Bow Is Stove In 


The Work That is Necessary to Patch Up a Hole in the Boat’s Topsides or 


N motor boating, as in all other sports, 
[ rere are bound to be accidents; some 

caused by carelessness and others un- 
avoidable. The hole stove in the bow of this 
boat is typical of what may be expected when 
a craft runs wild through a fleet. In this 
case a converted sailboat with long, over- 
hanging bow ran through a fleet at anchor, 
and although there were two men aboard, 
each thought the other was at the wheel 
until they rammed the cruiser. 
The work involved in making 
such a repair is not as dif- 
ficult as it may seem, but 
requires patience and 
some careful fitting 
of the new planks. 
The first step is 
to locate the 
position of the 
frames near 
the hole. This 
can generally 
be done by 
looking for 
the fasten- 
ings. 

After the 
location of the 
frames has 
been marked 
on the hull the 
next question is 
how much of the 
planking should be 
cut away. In making 
such a repair the butt- 
splices should be staggered at 
least one frame, so holes are 
bored where the planking is to be cut and 
the éut made with a compass saw. The ends 
are then smoothed up with a chisel so as to 
make a tight joint with the new pieces. 

When it is possible to get at the damaged 
part from the inside the best results are ob- 
tained by cutting the planking halfway be- 
tween the frames and putting an oak butt-block 
behind the splice. The block should extend 
the full distance between the frames and the 
end of each plank be securely fastened to it 
with screws. 

In a case like this where the damaged part 
cannot be reached from the inside, the plank- 
ing is sawed alongside the frame and then 
cut back to the center of the frame with a 
hammer and chisel. 

Very often, as was the case here, the impact 
is sufficient to crack or break the frames. The 
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Replace a Broken Plank or Two 


cut from a straight piece of oak; but should 
the side of the boat be curved, the reinforcing 
pieces should be sawn or bent to the proper 
curve. 

If the nail holes are bored in the new pieces, 
it will greatly facilitate matters when nailing 
them in place, which is sometimes easier said 
than done. When a number of frames are 


Planking cut away and trimmed up smooth 
ready for the new pieces to reinforce the so that they can be 
frames and the fitting of the new planks 


broken, especially at the turn of the bilge, the 
side of the hull will often bulge out con- 
siderably, making it necessary to hold it back 
in place with braces until the new pieces to 
reinforce the frames are secured in place. 
After the saw cuts have been made, the old 
planking can be freed from the fastenings by 
splitting it with a chisel. Either the heads or 
the clinches of the old 
nails should be cut off 


pulled through the 
frames without danger 
of splitting them. 

The planking from 
which the pieces to 
patch the hull are cut 
should be as thick, or 
better yet, a little 
thicker than the hull 
planking. Each piece 
should be cut to a neat 
fit at the ends and at 
the sides. 


ends of the planking can then be cut along 
the side of the frame instead of the center. 
If the side of the boat is nearly flat, the new 
pieces to reinforce the broken frames can be 


Cutting out the damaged planking after the 

frames have been located. The cuts are made 

with a compass saw, started in a small hole 
bored for the purpose 
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Carbureters for Marine Motors 


The Adjustment of the Carbureter Not Only Affects the Running of the Motor and the Quantity 
of Gasoline Used, but Also the Amount of Carbon Deposited in the Cylinder 


HEN a marine motor is not running 

just right and there are no visible me- 

chanical defects, it is the carbureter that 
gets the blame nine times out of ten, whether 
justly or not. This is not to be wondered at 
as the workings of a carbureter are not direct- 
ly visible and the adjustments must be made 
by watching the effect on the motor. For this 
reason its operation as well as the adjustments 
seem more or less of a mystery to some boat 
owners. 

In adjusting a carbureter there are really 
no difficulties to be encountered that the motor 
boatman cannot easily master. To be success- 
ful it must be done with clutch in and the 
boat in motion except when there is an idling 
device. In that case the main adjustments 
must be made in the usual way and the idling 
device adjusted with the clutch out. 

Reduced to the simplest terms, a carbureter 
is a device that will meter out the gasoline in 
proportion to the amount of air drawn in by 
the motor on the suction stroke of each cylin- 
der. This is accomplished in practically all 
carbureters by holding the level of the gaso- 
line in a nozzle, located in the air passage, at 
a predetermined point, and as the air passes 
the nozzle it draws a fixed proportion of gaso- 
line with it in the form of a fine spray. The 
tips of the nozzles in the various carbureters 
are shaped to discharge the gasoline in as fine 
a spray as possible. 






Section through a Kingston carbureter show- 
ing the contraction of the air passage, or 
venturi tube, at the nozzle and the balls that 
form the auxiliary air valves. In carbureters 
of this type the amount of air admitted is 
controlled by the lift of the ball valves 


A few carbureters used on marine motors 
have a plain or compound nozzle, but:the great 
majority are built with a nozzle and a needle 
valve seating in the throat of the nozzle. The 
needle valve not only controls the flow of 
gasoline but acts in an entirely different rdle 
when the motor is not running. With the level 
of the gasoline below the top of the nozzle 
starting the motor would be rather difficult; 
and there is where the needle helps. The 
small space between the needle and the seat 
is kept filled with gasoline by capillary attrac- 
tion so that there is always some of the liquid 
near the air passage ready to be picked up by 
the first draft of air through the carbureter. 

For the slower speed motors a carbureter 
in which the needle valve setting remains un- 
changed whether running at full speed or 
throttled down will give the required flexi- 
bility and at the same time operate economi- 
cally. With high-speed motors the best re- 
sults both as to flexibility of operation and 
economy are generally obtained with a car- 
bureter in which the needle valve is opened as 
the motor is speeded up. 


In some carbureters of 
this type the needle is 
connected to and oper- 
ates simultaneously with 
the throttle and in others 
it is operated by the aux- 
iliary air valve. In either 
variety the result is the 
same. As the motor is 
speeded up and the veloc- 
ity of the air through the 
carbureter is increased, 
the needle valve is 
opened allowing the 
gasoline to flow more 
freely and mix with the 
air in the same propor- 
tion as at lower speeds. 


Nearly all carbureters i 
use on medium- 


A carbureter in general 





are designed with a con- 
stant air passage and an 
auxiliary air intake con- 


and 
high-speed motors, As 
the throttle is opened the 
curved track under the 


trolled by an automatic 
spring loaded valve or a 
weighted valve. The 
purpose of this valve is 
to create a slightly great- 
er vacuum at the nozzle when the motor is 
running slowly by drawing all the air in 
through the constant air passage, which causes 
the gasoline to flow with increased velocity 
through the needle valve. 

As the motor is speeded up the velocity of 
the air through the carbureter is increased 
and when the volume required can- 
not pass through the constant air 
passage without creating too much 
“back pressure” (vacuum) the aux- 
iliary air valve opens automatically 
and allows some of the air to enter 
the cylinder without passing the 
nozzle. 

In nearly all carbureters the air 
passage is contracted as it approaches the 
nozzle, with the smallest area just ahead 
of the tip of the nozzle, and beyond which 
point it widens out to the full area. The 
increased velocity of the air through the 
smallest part of the passage—or venturi 
tube—creates a slight vacuum where the 
tube increases in size, and produces the 
same result on the flow of gasoline when the 
motor is speeded up as the closed auxiliary 
valve does when the motor is running slowly. 

In the Schebler and similar carbureters the 
action of the auxiliary air valve is controlled 
by a spring with adjustable tension, while in 
the Kingston and other carbureters using a 
weighted valve, the amount of air admitted 
is controlled by lift or the distance the balls 
or valves are permitted to raise above their 
seats. The lift of these valves is generally 
fixed by the carbureter manufacturer for the 
particular motor it is to be used for, and 
cannot be easily changed without getting new 
parts from the factory. 

With carbureters of the so-called nozzle 
or compound nozzle type the amount of gaso- 
line drawn in with each charge is controlled 
by the velocity of the air past the nozzle. 
This is done by using a choke or venturi 
tube of comparatively small area, thus caus- 
ing a much greater difference in the velocity 
of the air with each change in engine speed. 
This change of velocity of the air through 
the venturi tube causes a corresponding change 
in the vacuum pressure that in turn causes 
more or less gasoline to flow from the nozzle. 

These carbureters as a rule have no needle 
valve, or if there is one it is located between 
the float chamber and the nozzle. The ad- 
justment is generally made’ by using a choke 
that is adapted to the characteristics of the 
particular motor that the carbureter is to be 
used on. 


valve. 


dials 
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dials opens the needle 
The lift is controlled by 
the screws at the center of the 






Needless to say, these carbureters are suc- 
cessful only on high-speed motors, and in the 
marine field are used with success only on 
motors having nearly the same characteristics 
as automobile engines. About the only strong 
argument in their favor is that once the right 
choke is put in the air passage there are no 
adjustments to be made or moving parts to 
get out of order. 

To give some idea of just how much gaso- 
line and air pass through a carbureter, take 
for example an average marine motor of the 
four-cycle type with a 5-inch bore and a 6-inch 
stroke operating at 600 r.p.m. Every suction 
stroke will draw in about 117.8 cubic inches 
of air and about .008 cubic inches of gasoline 
from the carbureter. The two volumes have 
a ratio of 1 to 14,700 which probably more 
nearly indicate the great difference in volume 
of the two ingredients of the mixture. 

Now, .001 cubic inch is a pretty small quan- 
tity but should the carbureter vary the amount 
of gasoline by that amount, it would mean, 
should the motor be a four-cylinder machine, 





The Schebler 
model D, a car- 
bureter motor 
boatmen have 
been familiar 
with for years. This carbureter gives good 
service on two-cycle and slow-speed four- 
cycle motors. When once set it is not neces- 
sary to adjust the needle valve for various 
engine speeds 
























A typical example of the 
compound nozzle carbureter. 
Adjustment is made by 
changing the choke or ven- 
turi tube in the air pas- 
sage. When the motor is 
running idle the gasoline and 
air are drawn through the 
orifice under the edge of the 
throttle valve 


a difference of about 2% pints of 
gasoline per hour. In one hour 
steady running the motor we have 
been considering would draw 
through the carbureter about 2% 
gallons of gasoline and very near- 
ly 4,850 cubic feet of air. 

In order to maintain the close 
regulation of the mixture neces- 
sary for economical operation and 
perfect combustion, the gasoline 
in the carbureter must be kept at a constant 
level by the float valve. If either the float or 
valve do not work smoothly and easily the 
level of the gasoline in the bowl will not be 
constant, and every variation in level will vary 
the amount of gasoline discharged through the 
nozzle. 

The majority of carbureters used on marine 
motors have cork floats, and as cork is porous, 
its buoyancy depends upon the amount of liquid 
it will absorb. In order to keep the buoyancy 
as nearly constant as possible, the floats are 
given a good coating of shellac, in fact, the 
outer surface of the cork is impregnated with 
it. Shellac is not soluable in gasoline but just 
the same each season’s use will show its effect 
on the float, and if there has been much water 
in the carbureter, so much the worse for it. 
The cause of carbureters flooding and overflow- 
ing when the float valve is apparently all right, 
and the difficulty found in adjusting the needle 
valve to just the right point where it will 
not starve the engine or supply too much 
gasoline can generally be traced to a cork 
float that has become saturated or in a few 
cases the lever connecting the float and 
valve has been bent. 

When carbureters leave the manu- 
facturer they are adjusted in such a 
way thiat the float will keep the gaso- 
line at a certain level below the nozzle 
tip and to maintain this level year 
after year the float must receive a 
little attention. 

To put a cork float in good condition it 
is necessary only to soak it in alcohol until 
all the old shellac can be wiped off with a 
cloth. It should then be put away in a 
warm, dry place for several days, after 
that about three thin coats of good shel- 
lac will finish the job. In taking the 
float out of the carbureter care must be 
taken not to bend the lever to which it 
is attached. 

To control the flow of gasoline accurately 
and produce the proper capillary effect it is 
necessary that the needle be straight and con- 
centric with the seat, and the tapered point 
true and smooth. If it has been turned down 
too hard against the seat and bent or become 
grooved from contact with the edge of the 


seat there is very little chance of the 
bureter giving good service 

The method of adjusting carbureters is 
about the same for all makes and types. The 
very first thing to do is to set the adjusting 
screw on the auxiliary air valye so that there is 
just enough tension on the spring to make the 
valve seat firmly. Of course, with the ball or 
weight type auxiliary valve this cannot be 
done. Then with the clutch in and the spark 
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retarded, throttle the motor down to the slow- 
est speed you expect to run it at. The needle 


valve should then be closed, very slowly, 
until the motor slows down or back fires. 
After you have run it this way for a few 


minutes open the needle valve just enough to 
have the motor operate smoothly. 

After the slow speed adjustment has been 
made, advance the spark and open the throttle 
wide. If the motor back fires or does not run 
at full speed it indicates that the tension on 
the air valve spring is too weak. If the 
difficulty is not corrected by a few turns of 
the air valve adjusting screw go back 
to the slow speed adjustment again, but 
with less tension on the air valve spring. 
This will require that the needle valve 
be opened just a small fraction of a turn 
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A new carbureter of the double 
nozzle type. The gasoline orifice 
remains weiensel the proper 
proportion of gasoline and air for 
varying engine speeds being con- 
trolled by the auxiliary air valve 
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more than at the first trial at reduced speed. 

If by any chance the air valve spring ten- 
sion should be too tight when the slow speed 
adjustment is made, the amount of gasoline 
used at full speed will be far in excess of what 
is needed, or desirable. Whether or not this 
condition exists can be easily determined by 
closing the needle valve a little when running 
at full speed. 

If the running of the motor is affected al- 
most immediately it indicates that everything 
is all right, but if no change is noticed the air 
valve spring should receive immediate atten- 
tion. 

With the ball or weighted valve carbureters 
the needle valve should be adjusted for slow 
speed in the same manner, and if the height 
of the lift is correct no change should be neces- 
sary for high speed. 

If the lift is too great the motor will not 
get enough gasoline at high speed and will act 
accordingly, but should the lift not be enough 
the motor will use far too much gasoline at 
high speed. Whether or not this condition 
exists can be easily determined by closing the 
needle valve a little. 

By far, the greater number of carbureter 
troubles—and very often carbon troubles—are 
caused by supplying too much gasoline to the 
motor. This is not only an unjustified waste 
of gasoline, now that the Government needs 
it in large quantities, but is also an extra ex- 
pense that most motor boatmen wish to reduce, 
especially with the present price of fuel. 

Troubles caused by carbon in the cylinders 
and on the spark plugs is caused about as 
often by too much gasoline as from excess 
lubricating oil, or the wrong grade of oil. 
When using the proper amount of gasoline, 
the correct grade of oil and well-fitted piston 
rings, spark plugs should not need cleaning 
more than once or twice a season, and the 
carbon deposited in the cylinder should be 
soft and require removing only once a year. 

When fitting a carbureter to a motor there 
is often a tendency to use a larger one than 
necessary. This makes starting more difficult 
and very often will result in using more gaso- 
line than necessary, owing to the low velocity 
of the air through the venturi tube and the 
correspondingly greater opening of the needle 
valve. 

With the present low grade of fuel now 
available it is hard to prevent the gasoline 
from condensing more or less in the manifold, 
unless the air is heated. This partly condensed 
vapor requires a longer time to burn in the 
cylinder, thus causing 
loss of power, a great- 
er deposit of carbon 
and to some extent 
a waste of fuel. 
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1. Describe a practical method of dropping a second anchor 2. 
if the first drags in a gale, so that the two will not foul. 


Suggested by J. W. K., Jersey City, N. J. 


Questions for the August Issue 


Explain the action of a boat’s propeller and rudder when 
backing and give instructions for maneuvering both with motor 
going ahead and reversed. 

Suggested by A. O. G., Portland, Me. 








If the Boat Must Be Kept on Shore All Summer 


Answers to the First Question in the April Issue: 


A Coat of Paint, Varnish, and 
a Canvas Cover a Good 
Spring Investment 


(The Prize-Winning Answer) 
SUMMER spent upon the bank is likely 
to prove a greater hardship to the boat 
than an active season afloat. Not 

only are the sagging and distorting strains in- 
cident to necessarily imperfect hull support 
continued for many additional months but 
the unending process of opening up which goes 
on day and night while the craft is out of the 
water has a much longer time to progress and 
that under more trying weather conditions. 
The natural result is that the seams gape wider 
and ever wider until the somewhat exagger- 
ated saying “you could throw a cat through 
her anywhere” begins to have at least a sug- 
gestion of fact to excuse it. : 

The paint and varnish suffer as 4 matter of 
course. Just how much is largely dependent 
upon the amount of protection provided and 
the condition of the finish when hauling out in 
the fall. 

The bright metal parts of the machinery are 
not likely to deteriorate much during these 
extra months of inactivity although if rust 
has secured a hold it naturally keeps on spread- 
ing and intrenching itself more and more 
securely. 

The remedy for most of the evils enumer 
ated above should take the form of preven- 
tion to as great an extent as possible. The 
boat should rest in a cradle which fits the hull 
and should be supported equally at several 
points under the keel and be properly shored 
up beneath the turn of the bilges. We must 
remember that the cradle offers at best'a poor 
substitute for the accustomed water cushion 
which buoys up the hull at every point and 
supports it without possibility of unequal strain 
or pressure. 

To minimize the opening of the seams the 
boat’s hull should be kept well painted. Then 
the craft should be thoroughly protected from 
the drying effects of the warm winds and 
bright sunshine of summer, if she cannot be 
well shielded by canvas coverings. This pro- 
tection is even more necessary in summer than 
in winter, although that fact is not always rec- 
ognized. 

It will even repay the owner who intends 
leaving his craft on shore this summer to re- 
finish the boat in the spring as usual, replacing 
the old paint and varnish remaining from the 
past season with new coatings. If the bright 
joiner work has blackened where the weather 
has been at work on bare spots it will pay him 
to busy himself with varnish remover and 
scraper and after the surface has been made 
clean it should be thoroughly protected by 
good spar varnish. 


“Explain the best method of caring for a 
boat which is to be on shore all summer.” 


He should also see to it that the polished 
parts of his motor are free from rust and 
wherever needful should replace the protective 
coating of grease. 

This care will amply justify itself whenever 
it is desired to launch the boat or in case the 
owner desires to sell before launching, his 
chances of favorably impressing the intending 
purchaser will be much better. 

In the case of lightly-built craft exceptional 
care should be exercised in supporting the hull 
properly and protecting it from sun and wind. 
A lightly constructed boat may easily be ruined 
by long exposure and inadequate hull support. 

In any case be sure to look the boat over 
carefully in the spring and satisfy yourself 
that she will go through the summer without 
harm. Do not do the easiest thing—just leave 
her as she is—because in some cases that will 
prové to be a very costly experiment. 

A. QO. G., Portland, Me. 


x * * 

Support, Care of the Motor, 
and Ventilation the Most 
Important Points 

HEN it is necessary to keep a boat 
W tastes out all summer there are a num- 
ber of important matters which must be 
attended to, to be certain that no harm will 


come to the boat. These fall naturally under 
three heads: First, the support of the hull; 
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In Six Volumes, contain the best of the Prize 
Contest answers for the last eight years. 
Each volume contains nearly 200 pages, is 
fully illustrated, and is complete in itself. 
Volume  I-—Practical Motor Boats and Their 
Equipment. 

Practical Motor Boat Building. 
Practical Things a Motor Boat 
man Should Know. 

Practical Marine Motors. 
Practical Motor Operation and 
Maintenance. 

Practical Suggestions for 
dling, Fitting Out, and 
for the Boat. 


Volume II 
Volume III 


Volume IV 
Volume V 


Volume VI Han 


Caring 


The handbooks may be obtained as follows: 


Motor BoatinGc for one year and 
iP Ci TEs As 6 ke bi cn news $1.50 
Motor BoatinGc for one year and 
ee ne ee 2.00 


Motor Boatinc for two years and 


a 3.50 
Motor Boatinc for two years and 

a ne 4.00 
Motor Boatinc for three years 

and any five books.............. 5.50 
Motor Boatinc for three years 

and any six books......... 6.00 











second, care of engine and equipment; third, 
ventilation and protection. 

Taking them up in order: First, blocking 
should be carefully arranged under the keel 
every 4 to 6 feet so that it will be evenly 
supported throughout its length. It is essen- 
tial that that part of the blocking resting on 
the ground in each pile should be large enough 
to have no tendency to settle under the weight 
of the boat. Even more important is the sup- 
port under the bilges. This should be arrived 
at by securely shoring up under the bilge at 
three or four points on each side, in the way 
of a frame if possible, with broad, stout boards 
extending out from the keel under the bilge, 
placed at such an angle as to get as broad a 
bearing as possible on the boat. These boards 
are themselves help up against the boat by 
shores reaching up from the ground and se- 
curely nailed so as to avoid any possibility of 
slipping, and must be very securely fastened 
and braced. By all means avoid ,the miser- 
able, though common, practice of holding up 
the boat by shores from the ground to the shear 
molding. This is certain to spoil the fair 
sweep of the molding and fails entirely to give 
support where it is needed. 

The second point, care of engine and equip- 
ment, is another very important part of the 
work. If clearing off the hull was neglected 
when the boat was hauled out, it should be 
done now and the bilge well cleared out. The 
storage battery, cushions, curtains, bedding, 
compass, and tools, if they are in the boat, 
should be removed to the house and carefully 
put away, and if the boat has just been hauled 
out, or if not previously done, the engine re- 
verse gear and all iron work should be liberal- 
ly daubed with heavy grease to keep off rust, 
and in some communities it is unfortunately 
quite necessary to remove the propeller to con- 
tinue to be its owner. 

Third, with the exception of supporting the 
hull, no part of the boat’s care is more impor- 
tant than to put on a canvas cover securely 
fastened and supported by a ridge pole, and 
above all things long enough so that the ends 
may be left open for ventilation. This canvas, 
in addition to keeping off the rain, reflects the 
sun and protects the boat from the direct rays 
of the sun, which, during the summer, would 
seriously dry out and heat the boat. It is abso- 
lutely essential that the ports, skylight and 
hatches be left partly open, so that though the 
rain is kept out by the canvas cover, there is 
a chance for a free passage of air to vvery 
part of the hull. This will effectively prevent 
the dreaded dry rot and keep the hull in good 
condition. 

These, briefly, are the essential things to do 
if a boat is to be kept out, and if attended to 
carefully a boat should suffer no ill effects 
after a summer ashore. 


H. B. S., New London, Conn. 





Use a Light-Colored Cover 
and Provide for Ventilation 


HETHER in the open or in a boat- 

house, the proper blocking up of a boat 

is an essential matter, especially for the 
boat that is to be out of the water during the 
summer months. 

As soon as the frost leaves the ground it is 
well to look to all shoring and wedges for pos- 
sible change of position and strain. Hogging 
and broken ribs at the bilges can almost always 
be traced to this matter being overlooked. The 
stiffest hull is a pliable thing and incorrect 
blocking up during a summer layup is more 
disastrous than during the winter, for summer 
heat will thoroughly dry and fix the timbers in 
their warped condition. 

Have the principal supports at the bow and 
the stern, a fair pressure at the bilge, other 
points being supplementary and designed to 
support the hull in a manner similar to when 
it is afloat. 

Thoroughly dried planking is apt to warp 
and spit out the caulking. The warping is 
caused by unequal drying, there being, as a 
rule, more paint on the outside than on the 
inside of the planking. Hence, two coats of 
paint applied inside and out during April or 
early May (not in the fall—the extreme cold 
will take the life out of the paint) together 
with protection from the rays of the sun will 
do much to keep a boat in proper shape dur- 
ing a layup. Better still, take off all the out- 
side paint and apply a coat of slow drying 
paint followed by a coat of regular paint. The 
slow drying paint is nothing more than oil 
with a little lead and drier added. 

In the light of a winter layup this latter 
procedure may seem unnecessary, but a boat 
is at stake that costs more than what this effort 
will cost in time and labor. 

The selection of a proper cover is important. 
Itg color must be light—all over colors attract 
and hold the rays of the sun. The cover itself, 
whether it is a boat-house roof or a leanto, 
must be several feet above the boat so that 
the strata of heated air that collects immedi- 


ately under such a cover will not be close 
enough to the boat to exert its maximum dry- 
ing properties. 

Regardless of the nature of the cover, there 
is no better place for a summer layup than 
a shaded ravine with a brook nearby. The eve- 
ning dampness added to other precautions 
means more security. 

Another desirable location would be the 
north side of a large building. When neither 
of these conditions can be met, a roof several 
feet longer than the overall length of the boat, 
running east and west, supported by 2 x 4’s, 
one side boarded (the south), with no cover- 
ing lying directly on the hull will afford suffi- 
cient protection for all ordinary weather. 

If at stated and regular intervals a quantity 
of water can be put into a hull, the question 
of proper care during a summer layup is 
answered, but infrequent and irregular flood- 
ing or slushing down will do more harm than 
good. 

J. E. M., New London, Conn. 


*- * * 
Excessive Dryness Overcome 
by Salt Water in the Bilge 


EN high in Government affairs have 
advocated motor boating, yachting, etc., 
during the war period as a necessary 

and beneficial recreation for those who must 
stay at home to carry on the vast amount of 
work here as well as for the physical well be- 
ing of those who may be “Over There” when 
the autumn comes. It is, nevertheless, a fact 
that a great many owners of pleasure craft of 
all types are now in the service of their coun- 
try or have taken up duties which will make 
it impossible for them to put their boats into 
commission this year. For them it is neces- 
sary to properly provide for the welfare of 
their boats during the hot weather or have 
someone attend to it for them. 

First of all, the plugs or whatever was re- 
moved after the last hauling out, to drain off 
the bilge water in anticipation of the cold 
weather, should be replaced and the bilges to 
a fair depth should be filled with sea water. 





If the latter is not available some salt can be 
added to fresh water and will serve the same 
purpose, i. e., to maintain moisture in the air. 
The salt idea is an old one and in many vessels 
pure salt will be found at the beam ends, under 
the deck at stem and stern and in all manner 
of places and at all times, taking moisture from 
the air when it is damp and retaining it for 
the days that are dry, thus maintaining a proper 
humidity and preventing dry rot and lengthen- 
ing therefore the life of the wood and conse- 
quently the life of the boat. It will be ob- 
served that the plain salt is put where water 
never penetrates and where the heat is great- 
est, under the decks. 

It is not necessary, however, to use pure 
salt in the proper care of a yacht or motor 
boat; it is sufficient that the bilge be filled with 
salt water and the floor boards removed allow- 
ing the moist air to penetrate all parts of the 
boat. If the floor boards cannot be conven- 
iently removed it is well to place a few pails 
or other receptacles, filled with salt water, at 
different interior parts of the boat. 

The location of the boat also has much to 
do with its proper care; if not a large boat it 
might be shifted to the north side of some 
building, under a shed or tree or else should 
be covered, with provision for ample ventila- 
tion. If the owner possesses more than one 
cover the lighter colored one should be used 
or at least placed on top as it will reflect the 
sun rays and the interior of the boat will be 
cooler. 

The engine, etc., need not be bothered with 
if properly cared for when the boat was hauled 
out, except that the exposed iron and steel parts 
had best be covered with a new film of heavy 
engine oil or grease, and it will be found bene- 
ficial and advisable to coat the hull on the out- 
side with linseed oil. This will preserve the 
wood and prevent it from checking and will 
keep the paint flexible and probably save its 
removal the next time she goes over. 

The bilge water, however, is the most impor- 
tant of all and will approximate the conditions 
and benefits that naturally result from actually 
placing the boat in condition. 


B. W. K., New York, N. Y. 





Designing a Transom tor Your Cruiser 


Answers to the Second Question in the April Issue 


“Explain How to Lay Out and Show the Development 
fa Curved Transom (Stern) with Some Rake Aft.” 


of 


An Analysis of the Problem 
with a Direct and Ac- 
curate Solution 


(The Prize-Winning Answer) 


HE development of a curved transom is 
5 ir undertaking that most amateur de- 

signers avoid. Perhaps it is because of 
the lack of information on the subject, other 
than in text books on descriptive geometry 
and there you'll find no direct connection, and 
partly because they think it very much more 
difficult than it really is. To be sure you must 
use your imagination a little and contemplate 
each step, but that is not difficult. 

For my explanation I have selected the Ideal 
Cruiser Jerry because her stern is of conven- 
tional shape and does not call for conflicting 
lines in this development. So if you will just 
get a copy of Moror Boatine for September 
1917, you will find a complete set of lines of 
Jerry and they may help you somewhat in this 
matter. 

Now the first step is to begin visualizing. 
Do not look upon the accompanying drawing 
as a mere bunch of lines but look upon it as 
three different views of the stern of a boat, or 
better still the stern of a model. The plan 
view is the way the stern would look if you 
looked down from a bridge as the boat passed 
under. The sheer plan is the way the stern 


looks from aside. Of course, you would not 
see the figure of the true projected shape, it 
is drawn as shown simply for convenience, for 
I could have drawn it elsewhere but it would 
have been much more difficult to follow. And 
the end view is the way the stern, or transom 
here, would look if you stood directly behind 
it. Here as in the line drawings of practical- 
ly all boats but half the boat is shown since it 
would be mere duplication to draw both sides. 

The heavy full lines, as you have already 
noted, define the contour of the stern. The 
only other lines necessary to begin with are 
the buttock lines. They are lines on the 
surface of the model that would be cut if you 
passed planes (or if you sawed the model) 
vertically though the boat parallel to the cen- 
terline as shown in the plan view. In the 
sheer plan and end view these planes cut the 
model as shown. A very good way to visualize 
the development is to consider that we have 
a large sheet of paper cut to the true size and 
shape of the transom and pasted thereon. Then 
to develop the transom we would merely peel 
off this paper coating, in other words we are 
going to roll the transom out flat and see what 
it looks like. This would be the developed or 
true projected shape. It should be noted that 
the letters on the drawings are congruous, the 
point M being the middle of the top edge in 
all three views, the point D being the outer 
corner in all three views, and similarly for all 
other letters. 
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Before developing the true shape it is first 
necessary to accurately determine the line rep- 
resenting the outer and bottom edge of the 
transom especially in the sheer plan. When 
the boat is being designed the designer chooses 
the rake, here shown by the line MN in the 
sheer plan, then going to the plan view he 
takes his compass and draws the are MABCD 
which represented the curve of the top edge 
of the transom when looking vertically down 
upon it. 

The amount of crown or camber of the after 
deck helps him determine the height of the 
point M; with this he proceeds to draw the 
arc MABCD in the end view. Then by pro- 
jecting horizontal lines from the end view and 
vertical lines from the plan view we determine 
the edge MABCD in the sheer plan by noting 
where these projected lines cross, as shown 
in drawing. These points of intersection also 
indicate where the buttocks cut the top edge 
of the transom. So drawing buttocks through 
these points parallel to MN in the sheer plan 
we get the line DCBAN as shown. Projecting 
back across and up from these points we obtain 
the same line on the other two views. I dwelt 
upon the above because if that is not done 
correctly and accurately your final develop- 
ment is worthless. From now on we shall 
confine our attention solely to the sheer plan 
and the upper left hand figure. 

When we roll out, i.e, develop, the tran- 
som to get the true shape we do so about the 
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line MN, the latter acting like a hinge, and all 
points on the true projected shape must be 
layed off from MN as a centerline. Hence 
a line scratched on the transom from P to D, 
would, if viewed along the line MN, show the 
true curve of the face of the transom. So in 
the upper left hand figure OP is layed off equal 
to PD in sheer plan, Q is layed off from the 
line OD to DR, and S from line OD equal to 
DS. OD equals the half breadth of the tran- 
som at the sheer as shown in plan view. The 
point Q is where Q would strike if the curve 
were rolled along the upper line, likewise R 
would strike at R’, etc. In other words PQ = 
PQ’, PR = PR’, etc. To locate point Q’ take 
your dividers and divide the arc PQ into 
about three equal parts and step off the same 
number along the upper line thus locating Q’, 
likewise for R’, S’, and D’. These distances 
give the locations of the buttocks, A’a’, etc., in 
the true projected view. Drawing these but- 
tocks parallel to MN projecting from A, B, 
etc., as shown we determine points A’, B’, C, 
etc., and hertce the true projected shape. This 
then is the templet by which you lay out the 
transom, but enough wood must be left around 
the edges to allow for beveling. 
P. L. R., Cambridge, Mass. 


* * * 


A Method for the Mold Loft 


HEN you have the lines of the tran- 
som on the floor you may proceed 
as follows: 

Draw the base line A-B, perpendicular to 
the line C-D, which is the line of intersection 
of the centerline of the boat and the transom. 

Take a batten % x % inches, hold the end 
on the centerline of the boat at one: of the 
waterlines in the plan and girth the transom 
to the buttocks. Hold the same end of the 
batten at the intersection of the base line A-B 
and the centerline C-D, locate the buttocks 
on the base line at E and F. Draw the but- 
tocks through these points parallel to the 
centerline C-D. 

Draw a line parallel to the base line A-B 
through the following points: G, H, J, K, L, 
M, N, O, P. 

Girth the line Q-R, hold the centerline at 
S and locate the point T. 

Girth the line U-V, hold the centerline at 
W and locate the point X. 

Girth the line Y-Z, hold the centerline at 
AA and locate the point BB. 

Girth the line CC-DD, hold the centerline 
at EE and locate the point FF. 

Point GG is located by the projection from 
the point N. 

Girth the line HH-JJ, hold the centerline 
at KK and locate the point LL. 

The point MM is located by projection from 
the point P. 










| 
Ji) cen nme Or Aer 


Stee Lint 





Snttr PLAN 


i ae 






"enacren Tine sare 
P. L. R.—The true projected shape devel- 
oped from the deck plan, sheer plan, and 
buttock lines 


The point NN is located by projection from 
the point H. 

The point OO is located by projection from 
the point G. 

Take a batten of suitable size draw a line 
through the points D, MM, LL, GG, FF, BB, 
X and T. This should be a fair line. Draw 
a line through the points C, OO, NN, and T. 
This should also be a fair line. 

It must be remembered, when bending a 
board the outer and inner sides expand and 
contract respectively, but the center remains 


cal details of a somewhat involved subject. 
The layout should preferably be made full 
size on a smooth flat surface. First, draw 
the shape of the cross-section of the hull at 
a point directly in front of the transom, which 
will be the apparent shape of the transom as 
viewed from directly astern. This shape must 
be obtained from the lines of the boat as 
given by the designer, and is shown in Figure 
1 as the curve A. Draw the vertical center- 
line, and the deck line ZW, here shown with- 
out crown, for simplicity. Extend the line 
ZW to the right to a convenient distance for 
Figure 2. Draw a vertical line EF through O, 
Figure 2, and in the same figure draw the line 
EG through O at the angle of rake which 
the transom is to have. Except for this slant- 
ing line EG, all the straight lines in the figures 
of the drawing are exactly at right angles or 
parallel to one another; and as this relation 
is vital for accuracy, great care must be taken 
to maintain it throughout. Extend the center- 
line of Figure 1 upward and draw across it the 
curve F, Figure 3, of the shape which the after 
edge of the deck is to have, where it meets the 
transom. This may be of any curvature de- 
sired; and it is here shown of a rather sharp 
curvature, to make the principles involved more 
clear. This curve must be exactly symmetri- 
cally positioned relatively to the centerline of 
Figures 1 and 3. Next divide the curve A of 
Figure 1 into any desired number of parts, 
symmetrically placed on opposite sides of the 
middle point about as shown, and number 
them for identification. Draw horizontal lines 
through all points, extending across to Figure 
2, and vertical lines through all points, extend- 
ing to Figure 3. Lay off on the centerline, 
Figure 3, the distance O-1 equal to the distance 
1-1 intercepted between lines EF and EG in 
Figure 2; lay off also on the centerline, Figure 
3, the distance O-2 equal to the corresponding 
intercepted distance 2-2, Figure 2, and so on 
for the seven points. Through each of these 
point one, two, three, four, five, and six, on 
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unchanged. In developing the transom take 
care to locate your point one-half the thick- 
ness of the transom boards either fore or aft 
of the molded line as the case may necessitate. 

Remember the bevels also. It is better to 
lay the work off on the forward side of the 
boards, lift the bevels and add one-half to the 
developed line ; saw out and mark back on the 
after side of the boards, the full bevel. 


C. C. S., Newport News, Va. 


* * * 


An Unusual Method 


HIS involves the application of the prin- 
ciples of descriptive geometry, but I will 
try to explain the procedure so that the 
apparent and the true shapes of any form 
of curved transom may be laid out, without 
entangling the reader too deeply in the techni- 
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the centerline, Figure 3, draws a duplicate of 
the deck line curve F, each such curve being 
symmetrically positioned relatively to the cen- 
terline, as before. Draw a vertical line from 
the point O at each end of the curve A, Figure 
I, till it crosses the curve F drawn through the 
centerline point O, Figure 3, and mark the 
points of crossing so they can be identified, as 
shown. Repeat this operation from every other 
point on the curve A to the corresponding 
curve F; and it is only necessary to do all this 
work on half of the layout, if desired. Through 
these newly found points may now be drawn 
the curve B, Figure 3, which is the apparent 
shape of the edge of the transom, viewed from 
directly above. 

Now draw the horizontal line XY through 
the centerline point O of the curve F, Figure 3. 
Measure the vertical distance from the line 
XY to the right hand point O of the curve F, 
and lay it off to the left of the line EF from 
the point O on the line ZW, Figure 2, marking 
the point thus found so it can be identified. Re- 
peat this same transfer of distances for each of 
the points one, two, three, four, five, and six, 
Figure 3, laying them off on the first, second, 
third, fourth, fifth, and sixth lines, respective- 
ly, from the top line of Figure 2. Through the 
points thus found, and also the point 7 at the 
bottom, draw the curve C, which is the appar- 
ent shape of the edge of the transom when 
viewed from directly at right angles to the boat. 

Now, to obtain the true shape of the tran- 
som we must flatten it out; and also we must 
swing it so that it lies in a plane at right angles 
to the observer’s line of vision; that is, in the 
plan of the drawing. The first of these oper- 
ations is accomplished as follows: 

Through the points one, two, three, four, five, 
and six, on the centerline of Figure 3, draw 
the horizontal lines L, M, N, P, R, and S. 
With a pair of dividers, set at about one-tenth 
the length of the longest curve F, start at the 
left end of the curve F, Figure 3, and step along 
the curve till the center point O is reached, or 
slightly passed; then from the spot thus 
reached, step backward the same number of 
steps, but along the line XY, and toward the 
left, instead of along the curve F. A new 
point O, on the left portion of the line XY, 
will thus be located, which is exactly as far 
from the centerline of this figure as is the 
left end O of the curve F measured along that 
curve. This operation must be performed by 
stepping off with dividers, as described, and 
cannot be done with compasses swung about 
the centerline at O as a center. Repeat this 
same operation for each point one, two, three, 
four, five, and six, along the lines L, M, N, P,"R, 
and S, respectively. Number each of the new 
points for identification and through each such 
point draw a vertical line to Figure 1. Where 
the vertical line through new point O, Figure 3, 
crosses the horizontal line ZW, Figure 1, at the 
left, mark the point for identification; and do 
likewise for the crossing of the vertical line 
through the new point one, Figure 3, and the 











H. B.—A method of develop- 
ing the true shape from the 
cross section of the hull at the 
transom. This method does not 
involve the use of the buttock 
lines 
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horizontal line through point one, Figure 1; 
and the same for points two, three, four, five, 
and six. This will give a series of points 
through which can be drawn the curve D. This 
curve is the apparent shape of the flattened-out 
transom when it slants away from the observer 
at the angle of slant shown by the line EG, 
Figure 2. Now, to get the final curve showing 
the true shape of the transom, proceed to 
Figure 2, and with a pair of compasses cen- 
tered at O, where the lines EF and EG inter- 
sect, and with O-1l along line EG as radius, 
swing an arc so as to cut line EF at a point 
H. Through H draw a horizontal line across 
Figure 1, and where it crosses the extended 
vertical line through the point 1 on curve D, 
mark a new and final point 1 for identification. 
Repeat this operation for each point two, three, 
four, five, six, and seven of Figure 2. Some 
of these horizontal lines are omitted from the 
present drawing, to avoid confusion. Through 
these new points on Figure 1, draw the curve 
E, which is the actual and true shape of the 
left half of the transom. To obtain the right 
half is obviously simply a matter of duplica- 
tion. H. B., Washington, D. C. 


* * 


A Method for the Drafting 
Board 


“O make a projection of a curved transom 
which is raked aft, the first step is to 
transfer the distances from the lines 

drawing onto a sheet of drawing paper, taking 
three or four stations nearest to the transom, 
and arranging shear plan and _ half-breadth 
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plan parallel and one above the other just as 
in the drawing which you are working from, 
as shown in accompanying drawing. The pro- 
jection is developed using as a centerline the 
line XY which is the line at after edge of 
shear plan. 

Referring first to the drawing, Figure 1 is 
end view of transom as it appears in body 
plan. Figure 2 is side view of transom as shown 
in shear plan. Figure 3 is bottom view of 
transom as shown in half-breadth plan. Fig- 
ures 4 and 5 are explained later on. Figure 6 
is the projection of the transom, or in other 
words, the transom as it would appear if laid 
out flat. 

As shown in Figure 2, taking XY as a center- 
line, project buttock lines from point where 
they cross edge of transom at A, B, and C, 
parallel to XY. Also project at right angles 
to XY, the points A, B, C, D, and E, and 
points on top edge where projection of buttock 
lines cross deck edge. Next as shown in Figure 
4 lay off SE equal to width of boat at transom 
found by projecting ER as in Figure 3, and 
erect perpendicular SV equal to Ee, Figure 2 
(the amount of curvature in transom). Lay off 
on line SE, AB and C spaced as corresponding 
distances in Figure 3. Draw the arc of the 
circle VE. The length of the arc VE is the 
true width of the transom measured on the sur- 
face from centerline to deck edge E. With 
a batten measure carefully from V along arc 
to intersection of projection of A on arc, and 
the result will be the actual length on the tran- 
som from centerline XY to A, Figure 2. Lay 
this off from a to a’ (Figure 2) and you have 
established a point on edge of transom pro- 
jection. In the same way project points a’ b’ c’ 
on projection of buttock plan as in Figure 6. 
From a’ b’ c’ project lines up parallel to XY 
as in Figure 6 and where they intersect the 
projection of the intersection of buttock lines 
on deck line you will establish a series of 
points on projection of deck line. 

Points D and F, Figure 2, are selected at 
convenient points and projected down on to 
half-breadth plan, Figure 3, and the actual 
length of the arc Dd, Figure 2, and Ff, Figure 
2, are found by projection as shown at Figure 
5 in the same way as in Figure 4 by measuring 
arc with batten. Having found these lengths, 
lay them off as d’ and f’, Figure 6. Points 
have now been established, determining the 
outline of projection of transom: A fair line 
drawn through these points gives the projec- 
tion (or pattern) of transom. 

The working out of this projection drawing 
is made easier and the chance for error less. 
By drawing to a fairly large scale, say 3 inches 
equals 1 foot, and the process, if carefully fol- 
lowed with reference to the drawing, is con- 
siderably simpler than the description would 
indicate. H. B. S., New London, Conn. 
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H. B. S.—Method of working out true shape from the line plans 
using both the buttock lines and waterlines 
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If Heat and a Drift Fail, 
Drill it Out 


(The Prize-Winning Answer) 


ILE the shaft on both sides of the wheel 

close to the key and in the keyway, to re- 

move all rust, bruised or rough spots. 
With a sharp pointed knife blade, or file tang, 
scrape closely about the key, bore of wheel and 
in the keyway, to remove the rust that the file 
did not reach. 

Use your gasoline torch or paint burner, 
playing the flame on the hub of the wheel 
until it is very hot to touch. Remove the 
torch, and pour a small quantity, a few drops 
at a time, of kerosene oil from a squirt can, 
alongside of the key, at the bore of the wheel 
and in the keyway. 

Tap the sides of the key slightly, and hub 
of the wheel heavier, with a hammer, while 
pouring on kerosene oil—continue this per- 
formance for about ten minutes. Most of the 
kerosene will evaporate from the heat, but a 
portion will penetrate and break the rust 
joint between the key, shaft, and hub. The 
hammering helps. 

After three or four hours, repeat the oper- 
ation of heating, oiling, and hammering. Three 
complete performances should be sufficient. 
This gives time for the kerosene oil to pene- 
trate the joint. 

When cool place a block under the flywheel 
to prevent springing the shaft, use a bar and 
medium weight hammer (about three pounds 
and drive the wheel toward the small end of 
the key. Don’t hammer too hard or you may 
cause trouble inside the crankcase. 


If the wheel is against the crankcase, or 
against the shoulder on the shaft do not at- 
tempt to drive it. 

If the key has a head (it should have) get 
the blacksmith to make a flat steel key drift or 
wedge about 10 inches long with square cor- 
ners (or edges). 


The illustration shows the condition with no 
projection. Block the lower end of a monkey 
wrench to hold it in position. Then by ham- 
mering on end of drift, the key generally comes 
out. 

If the head breaks off, or there was no head 
originally, make a hacksaw cut % or % inches 
from the end, cutting down until you touch the 
shaft, make another cut nearer to the hub, and 
with a chisel and hammer, chip out the metal 
between. This gives a makeshift head to drive 
against. 

Bend a chisel in such a shape that the dull 
cutting end touches the makeshift head, heel 
of bend against the hub of the wheel, outer 
end in such a position that it can be struck 
with a hammer. You can generally drive it 
out this way. 

If this all fails, drill it out. Chip off the 
key flush with the hub, the center punch to be 
carefully placed in center sidewise, and nearer 
shaft than center up and down. 

Line the ratchet carefully. Drill easily. 
Don’t hurry the job. If it should run out, it 
is better to cut into the hub than spoil the 
shaft. 

A taper key at the small end is generally 
two-thirds of width. Use a twist drill less 
than the key width, although it generally pays 
to drill out the full width of the key and cut 
a new keyway into the hub. 

Now drill holes in web of the wheel, close 
to the hub, and on opposite sides of the shaft, 
then with long threaded bolts and a piece 
across the end of the shaft, draw the wheel off 
by turning up on the nuts. 

This drilling must be done carefully. In 
any case go carefully. Do not break your 
drill, or you will be worse off than before. 


The Key Which Stuck 


Answers to the Third Question in the April Issue 


“Describe a Practical Method for Removing 
a Rusted or Frozen Key from Its Keyway.” 





D. A. R.—A wrench properly blocked will 
hold the drift in place and prevent the key 
from being marred 


The drift method generally works success- 
fully, if the heating, oiling, and hammering 
has been done thoroughly. Kerosene oil has 
a wonderful penetrating quality and disin- 
tegrates rust. In combination with heating 
and hammering it will tend to loosen the nuts, 
screws, and connections that would have to 
be scraped otherwise. The drift method is 
not entirely original with me, I have used it 
for several years. 

D. A. R., Newcastle, Pa. 


* * * 


Heat and a Wedge Generally 


Successful 


RUSTED or frozen key can often be 
loosened by a smart blow from a ham- 
mer, but if this fails to start it, the heating 
of the hub of the wheel often does the trick. 
If an acetylene torch is at hand you have 
the best means possible of heating but if not 
a gasoline blow torch will answer althougii it 
will take longer and the flame spreads around 
more. Don’t hold the flame in one spot long 
but move it around so that the hub will be 
heated even. 
When heated sufficiently tap the key sharply 
with a hammer, then insert a wedge having a 
very easy taper, between the tang of the key 





D. E. W.—After heating the hub a drift 
driven under the head of the key will gen- 
erally start it 
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and the hub and drive with light blows, this 
treatment is pretty sure to give results. But 
in obstinate cases the use of two wedges is 
better, driving one from each direction, this 
prevents the wedging of the key against the 
side of the keyway and lessens the danger of 
twisting the tang off. 

In some cases the only way to get the key is 
to draw the wheel off with a wheel puller 
when the key will sometimes come with the 
wheel, or if the wheel slips off and leaves the 
key in position, it can be cut out with a cold 
chisel. 

D. E. W., Ithaca, N. Y. 


* * * 


Use Kerosene and a Key 


Puller 


EMOVING a rusted or frozen key from 
its keyway is sometimes a rather diffi- 
cult proposition, but it is a condition 

that is quite frequently encountered on marine 
motors, owing to the constant presence of 
moisture in and around the boat. A key that 
has not been removed for a couple of years 
is very likely to have become rusted, unless 
it is so located that oil gets to it constantly. 
All sorts of means are resorted to in the effort 
to start the obstinate key, such as hammers, 
chisels, wedges, levers, heat and kerosene with 
more or less satisfactory results. 

If a key is rusted, there is one thing that 
will help greatly in loosening the rust and that 
thing is kerosene. If the part is such that it 
can be entirely immersed in kerosene, it is well 
to let it soak for several hours or even for a 
couple of days, as this will greatly assist the 
process of removal. If, however, the part is 
too large or is attached to the motor, the next 
best thing is to wrap it with a lot of rag or 
cotton waste and keep this saturated with kero- 


sene. After the kerosene has had a chance to 
act on the rust, mechanical means will do 
the rest. 


The most effective weapon to use is what is 
known as a key puller which may be pur- 
chased at almost any large hardware store. 
This tool is made of steel and consists of a 
bar with the ends forged into hooks, one hook 
having an abrupt curve and the other a gradual 
curve. The hook with the more gradual curve 
is used first to start the key and the one with 
the abrupt curve serves to withdraw it. When 
the puller hook is placed between the head of 
the key and the hub of the flywheel, or what- 
ever part is keyed to the shaft, a sort of cam 
action is obtained by which the force of the 
hammer blows on the opposite end of the 
puller is increased many times, so that the 
key will usually start after a few strokes. In 
use, the point of the hook is placed behind the 
head of the key and the curved portion against 
the edge of the part that is keyed on. 

If this tool is not obtainable, it is often pos- 
sible to use a short crow-bar with a curved 
end which acts in a way very similar to the 
regular key puller. Wedges of steel driven 
in back of the head of the key will often start 
it also. It may at times prove of assistance to 
make use of a blow torch to heat the collar 
or hub of the keyed on part, at the same time 
keeping the shaft cool by pouring water over 
it. This will cause the encircling part to ex- 
pand, thus making a sort of temporary loose 
fit so that the key will start. 

These are the most practical methods for 
removing a rusted or frozen key from its key- 
way, and in nine-tenths of the cases they will 
prove effective. However, this sort of a job 
requires patience and it must also be done care- 
fully. If the key does not start at once, keep 
at it and, unless it is rusted absolutely solid, it 
will yield to one of the above methods. A lit- 
tle patience, care, and the proper tools will do 
the trick. 

A. L. M., Brooklyn, N. Y. 





Building a War Time Knockabout 


A Seaworthy 20-Footer Which Is Easy to Build, Economical to Operate, and 
Will Afford Maximum Pleasure at a Minimum Expense 


PART II 


(Continued from the May issue) 
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Fig. |—Inboard profile, half deck, and framing plans, at scale of % inch equals | foot. 
the method of construction, how the motor is installed, and the general arrangement throughout 


THE DECK 


' K Y HEN the planking is completed, knock 
out the braces and turn the hull right 
side up. Put blocking under the keel 

at several points and hold it steady by braces 
nailed to the floor. Do not remove the molds 
until the deck beams and engine bed are in 
place, and it is best to leave the stern deck 
till the bilge stringers are in place. 

The deck beams are to be made of cypress 
or spruce, 74x1% inches and sawed to the 
proper crown. All the forward beams are cut 
to a radius of 5 feet 4 inches, and all the 
after beams to a radius of 8 feet 6 inches. 

Notches l-inch deep are cut into the top 
of the sheer clamp to receive the deck beams, 
while the ends of the beams are notched from 
the bottom to fit against the clamps. The 
breast hook should be a neat fit into the clamps. 
Oak blocks 1% inches thick should be fitted 
between the deck beams for the bit forward 
and for the cleats just aft of the engine com- 
partment bulkhead. 

When fitting the deck beams, the one at each 
end of the cockpit should be put in first and 
the rest of them fitted and leveled up by the 
use of a straight-edged plank. The deck 
beams are to be securely nailed to the sheer 
clamps and frames. 

After the deck beams are in place and 
before the molds are removed the engine bed 
should be installed. After that continue with 
the deck. The deck planking should be of 
%-inch cypress or pine boards, tongued and 
grooved edges, free from knots and about 3 
or 4 inches wide. The cover board (plank at 
edge of deck) along the coaming should be 
sawed to the proper curve from one piece, and 
let it extend beyond the ends of the cockpit 
as far as possible. Beginning at the center 
of the forward deck lay one plank with its 


edge on the centerline of the boat, then work 
the planking to both sides. It will probably 
be necessary to cut the last plank to fit against 
the cover board. 

After the decking is laid, set the nail heads 
and smooth up the entire surface to an even 
curve with a plane. Then plane up the edges 
of the deck flush with the sides and at the 
same angle. 

The stern deck should not be laid until the 
hatchway has been framed and fitted. The 
after deck is laid and smoothed up in the 
same manner as the forward deck. The hatch 
guides should not be put on until the deck has 
been canvased and given a coat of paint. 

Use 8-ounce canvas of a width to cover the 
deck in one piece. The most economical 
method will be to use one piece of canvas for 
the bow deck, another for the stern deck, 
a piece for the hatch, and strips cut from the 
edges for the deck alongside the coaming. 

It requires some care to canvas a deck and 
have the canvas remain flat. Have the canvas 
dry and warm, cut roughly to fit and then 
give the deck a thick coat of paint. Lay the 
canvas over the wet paint, stretch it fore and 
aft and fasten with tacks. Turn the canvas 
over at the edge of the deck, pull it tight 
and fasten with galvanized tacks driven so 
that they will be under the sheer mold. 

The canvas on the stern deck should be 
tacked along the edge the same as the bow 
deck, but along the hatch the tacks should be 
driven so that they will be under the hatch 
guide. Along the cockpit the canvas should be 
turned over both edges of the cover board 
and the tacks driven so they will be under the 
coaming or the sheer mold. 

As soon as you have the canvas securely 
tacked give it a thick coat of paint to which 
has been added about one-half of its volume 
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The inboard profile and plans show clearly 


of raw linseed oil. This will soak into the 
canvas, make it stick to the deck, and at the 
same time act as a filler for the following 
coats. 


THE ENGINE BED 


After the deck beams are all in place re- 
move station molds Nos. 12 and 16. Then 
take the diagram that was drawn up to find 
the location of the shaft hole and check it 
back against the hull as you built it. To do 
this stretch a string from the center of the 
outside end of the shaft hole to the mold at 
station No. 8, so that the string represents 
the centerline of the shaft. If your sketch of 
the engine bed is nearly correct, proceed to 
cut the members from 2'%-inch oak or yellow 
pine planks to approximately the dimensions 
indicated by your sketch. The final fitting 
should be done by the cut and try method in 
the hull itself. 

The engine bed shown in Figure 1 has four 
cross pieces, or floors, with two bed stringers. 
The floors extend across the bottom from one 
bilge stringer to the other. (Read descrip- 
tion of bilge stringers before putting in engine 
bed.) The engine bed proper is halved into 
the cross timbers, and fastened with %-inch 
galvanized bolts; and each floor is bolted to 
the keel with a %-inch galvanized bolt as 
shown in Figure 2, and at the same time nail 
the bottom planking to the floors from the 
outside. 

Now don’t forget to bore the limbers, as 
shown in Figure 2, before finally bolting the 
floors fast. It will be even a more satisfactory 
engine bed if the bed stringers are kept about 
an inch from the bottom so that any water 
which might collect at the sides will run to 
the bottom. In any case, the floors must be 
a neat fit to the keel plank and sides. 





























The top of the bed stringers should be 
leveled by means of the string, making the 
necessary allowance for the distance from the 
centerline of the shaft to the under side of 
the bed plate on the engine to be installed. 
(This, dimension varies with every make.) 
Plane the tops of the beds smooth and straight 
and at the same angle as the centerline of the 
shaft. Do not be afraid to make the engine 
bed too long. The longer the better, spread- 
ing the floors apart as you lengthen the bed. 

BILGE STRINGERS 

After the engine bed has been completed 
the rest of the molds can be removed. It 
is best to nail three temporary braces across 
the cockpit at stations Nos. 8, 12, and 16 before 
removing the molds. The bilge stringers are 
%x2% inch oak strips long enough to reach 
from the stem to the transom. They are to 
be placed half-way between the keel plank 
and chine as shown in Figure 2, and are fast- 
ened to each bottom board by two galvanized 
nails clinched on the inside as was done with 
the planking between the chine and deck. The 
bilge clamps should be a neat fit up to the 
stem and against the transom. These string- 
ers serve not only to hold the bottom planks 
together but also carry the weight from the 
floor beams. 


THE COAMING AND COMPANION 
SLIDE 


The coaming should be cut from 54-inch 
oak and counterbored for the fastenings. First 
cut and fit the two pieces for the forward end. 
As shown in Figure 1, the center of the coam- 
ing extends over part of the deck and at the 
sides projects over the cover board. These two 
pieces are tilted forward at an angle so that 
any water which may come back over the 
deck will be thrown to the side and forward 
instead of straight up as would be the case 
were the coaming vertical. Care must be used 
in cutting and fitting these two pieces, as any 
mistakes will show and, besides, the joint 
should be water-tight. 

After the forward coaming is in place, cut 
the ends of the side coaming to the proper 
angle and bevel. The after ends should be 
cut square at the bulkhead. The coamings 
should be cut so that the finished width will 
be 8 inches, 4 inches of which should be above 
the deck. The top of the coaming should con- 
form to the same curve as the sheer and 
decks. The bit, made of 3%-inch square oak, 
should now be put in and have the lower end 
securely fastened—or better, mortised—to the 
stem. Be sure the bit is secure, as the safety 
of your boat depends upon its holding. 
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Fig. 2—Sections showing construction 
details. Scale % inch equals | foot 


THE ENGINE HATCH 


The first pieces to be gotten out are the 
two guides. These are cut from 14-inch oak 
and should be about 4 inches high at the for- 
ward end and tapering to 2% inches at the 
after end. A groove about 3/16 inches wide 
and %-inch deep should be cut parallel to the 
top and 1% inches from it for the brass plate 
on the hatch to slide in, and the top should be 
beveled to the crown of the deck as shown 
in the detail drawing in Figure 1, illustrated 
in the May issue. These are securely fastened 
to the stern deck, over the canvas, by screws, 
with the heads countersunk and plugged. 

For the average engine, a distance of 3 feet 
between the guides and a hatch 2 feet and 8 
inches long will provide ample space for the 
necessary adjustments. The size of the hatch, 
however, should be worked out to suit each 
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particular motor installation, and the guides 
should be twice the length of the hatch plus 
6 inches, and finish at the after end with a 
4-inch O. G. curve. 

The end beams for the hatch are 1% inches 
deep and made from %-inch oak, the top 
being cut to a radius of 8 feet 10 inches. The 
hatch is made of %x3'%-inch tongue and 
grooved cypress or pine, securely nailed to the 
two beams. The two outside pieces 
should be 7x6-inch oak, as they have 
to take the wear along the guide. 

The hatch is smoothed up and can- 
vased in the same manner as the deck. 
The 1%-inch half-round molding on the sides 
covers the tacks and prevents water running 
ning in over the guide. After hatch and guides 
are completed and in place, finish off with a 
¥%-inch oak facia board as shown in Figure 1 
in the May issue. To prevent the hatch from 
being lifted off, make four plates of %-inch 
brass, % inches wide and 3 inches long with 
two holes for screws and attach them to the 
beams so that ends run in the grooves. 

A neat. and effective hasp for locking up 
the engine compartment is detailed. It is 
easily made and the drawing needs no explana- 
tion. 


THE BULKHEAD AND COCKPIT 


The bulkhead should be built of 7#%x2%- 
inch tongue and grooved V-joint cypress or 
oak, set upright. The removable section can 
best be made in two pieces with the joint 
half way up. They can be made either as 
panels or, perhaps better, of the same V-joint 
material as the bulkhead, using battens on the 
inside. Pieces about 3 inches wide should be 
fastened to the inside and outside of the bulk- 
head so as to form grooves for the remov- 
able section to slide into, as shown in Fig. 1. 
A piece of 7%x3-inch board should be fastened 
across the bottom of the opening just inside 
of the removable section to prevent water 
from running in along the floor. 

The cockpit can be ‘fitted with seats and 
lockers, as shown in Figure 1, or with slatted 
seats made of 7%x2-inch slats, or just left open. 
In any case it is a good idea to finish off the 
exposed parts of the sides with the same 
V-joint ceiling boards as were used in the 
bulkhead. Where lockers are built, they 
should be lined inside with %-inch boards 
as shown in Figure 2. 

The forward bulkhead should be made of 
the same material as the engine compartment 
bulkhead. Be sure to provide a large size 
door in this bulkhead as it will prove a most 

(Continued on page 84) 
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What Constitutes a Comfortable Cruiser P 


By F. T. Lander 


F we all thought alike about boats there 
naturally would be but one, and only 
one, type in existence. Each boat 

would be identical with the next in every 
respect. Luckily, however, this condition 
does not prevail, for if it did the sport 
would soon dwindle to little or nothing. 

It can be said, then, that the popularity 

of the sport is largely due to the fact that 
there are practically no limits as to kinds 
and classes of boats from which to choose. 
Take cruisers for instance: One may 


As will be remembered, Mr. Lander designed the 
36-foot Sunray, the winner of Motor Boating’s Ideal 
Cruiser competition held recently. In many respects 
Sunray was novel and showed the possibilities in the 
design of a cruiser as small as 36 feet in length. The 
same amateur designer has just produced something 
which is even ahead of his last effort—a 42-footer, so 
arranged and planned that ten or eleven persons can 
live comfortably aboard. Study the design carefully, 
particularly the manner in which Mr. Lander has pro- 
vided sleeping accommodations. See if you can suggest 
any improvement in a boat of about this size. We will 
be pleased to receive any criticisms or discussions 
which any of our readers may care to offer.—Editor. 


along, for part of the time at least; and it 
is presumed that a paid-hand or engineer 
will accompany them, as well. 

To provide accommodations for such a 
crew of the nature already mentioned, 
would ordinarily require a 60- or 80- 
footer; yet, with a little judicious 
planning, real comfort may be obtained 
on a length no greater than 42 feet. But 
besides comfort we want a boat that pre- 
sents a fair appearance, for unquestion- 
ably there is a lot of satisfaction in just 


have a snug little 18- or 20-footer, or he 
may go to the other extreme by ordering 
a certain type of battleship. In between these 
limits there are dozens of other types; for the 
word cruiser seems unusually elastic. 

While a cruiser is supposed to be a craft in 
which one cruises, there is a large percentage 
that are never used as such, but mainly for 
ferry service or afternoon sailing. The ex- 
press cruiser is an example. Here is a type 
which possesses cooking and sleeping facilities 
of a certain kind, yet one rarely used for 
cruising ; for speed and not comfort is the pre- 
dominating feature. 

But what does comfort afloat really mean? 
This is a matter that has never been clearly 
defined. What one may consider a comfort- 
able cruiser another will pronounce quite the 
contrary. Considering the cruiser in its true 
sense: that is, a boat which is propelled by 
some motive power and in which folks may 
live for periods of say two weeks or more, 
it would seem that the first requisite toward 
real comfort is to have things compare as 
closely as possible to those at home. Now 
this is so obvious that it hardly seems 
worthy of note, yet we often hear features 
praised, or read of them, which are directly 
contrary to the customs of every day life. 

In every day life we are accustomed to 
at least the following: first, sufficient ceil- 
ing height; second, separate sleeping com- 
partments ; third, comfortable beds ready to 
jump into; fourth, a kitchen with its ap- 
purtenances; fifth, room to walk about 





without discomfort. Each of these features 
besides many more that speak for comfort, is 
found on the large motor or steam yachts; and 
all of them are patterned, as nearly as possible, 
after conditions as we know them ashore. The 
success that has been achieved in duplicating 
home conditions on some of the larger vessels 
is remarkable. 

But it is not necessary that the boat be so 
very large in order to obtain the comforts 
mentioned above. Where there are but two in 
the family who are living aboard it would seem 
logical to have one entirely separate stateroom 
for guests, just as it is the custom to have the 
spare room at home. This can be done with 
entire comfort on a boat no larger than 35 
feet. Suppose, however, there is a family of 
six who are planning to live aboard and cruise 
atl summer. There undoubtedly will be friends 








merely owning a boat that you need not 
be ashamed of, regardless of what harbor 
or what company you are in. Furthermore the 
boat should possess sea-going qualities. 

By referring to the accompanying drawings 
it will be observed that all of the features al- 
ready enumerated are present. While the boat 
can hardly be called a beauty, as the term is 
applied to some boats, yet she is well balanced 
as to proportions. Even with the pilot house 
there is a symmetry of form which gives her a 
business-like appearance. Moreover, the ab- 
sence of freakish details is noticeable. 

To take up the several points in the order 
already given, it will be noted that every sleep- 
ing compartment—and there are five of them— 
has full headroom. Now, the only unusual 
feature here is that the paid-hand also has 
headroom. Instead of being obliged to be 
shipmates with a smelly old engine or two, 
down in a more or less congested engine com- 
partment, with his berth slung over one of 

the gas tanks, and with no more than 4 to 5 

leet under the deck beams, he has a state- 

room all to himself; just like regular folks. 

On many 50- or 60-footers, even, the poor 

\ engineer is obliged to bunk in quarters 

like those described. 

While some people advocate just one 

big commodious cabin, this in reality 

\ is an unwise and sometimes dan- 

\  gerous policy. It is all right for a 

while; but with a lot of folks liv- 

ing on a small boat, even for two 

short weeks, human nature usu- 
(Continued on page 88) 
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A 42-footer with real comfortable sleeping accommodations for ten or eleven persons 
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Air boating is the newest means of travel, recre- 
Few people realize how safe 
it has become or the pleasure the air affords. 
Many still think of air boating as a violation of the law of gravity and 

Some approve tt—for others, but 
Still others, satisfied that it is safe, 
take only a casual interest for lack of definite information. 

We believe that air boating should and soon will be as popular as 
Many who now for the first time take any 
serious interest in the air will float upon and glide through it with as 
much satisfaction and perfect security as speeding over the water. 






ation and sport. 


therefore “Tempting Providence.” 
will have none of it themselves. 


motor boating is to-day. 


Question: How many different kinds of gliding 
or air-propelled machines are there? 


ANSWER: The meaning of your question is 
not clear. If the following is not the informa- 
tion you seek, try again. The hydroplane glides 
over the surface of the water by the power of 
a submerged propeller. The Glisseur glides 
over the surface of the water by an air pro- 
peller. The hydroaeroplane (or hydroairplane) 
starts from and alights upon the water by 
means of floats or pontoons, but is designed 
for air flight. Merely adding pontoons to a 
tractor in place of wheels gives the jydro- 
aeroplane. 

The flying boat starts from and alights upon 
the surface of the water by means of a boat 
body, but is designed for flying in the air. 
The aeroboat (or airboat) is primarily charac- 
terized by a staunch boatlike body, around 
which the rest of the airplane is built. The 
Owl is designed for starting from and alight- 
ing on either water or land and is equipped 
with both pontoons and wheels. The airplane 
is designed for starting from and alighting 
upon terra firma only. It will be observed 
that all but the first two mentioned, the hydro- 
plane and the Glisseur, are aircraft. 


Question: What is the legal right of an aviator 
to constantly cross and recross the property of his 
neighbors in “taking off’? or returning to the hangar? 


ANSWER: According to the old common law 
a man’s rights are from the center of the earth 
under his property to the heavens above, and 
hence anyone flying over it is termed a tres- 
passer. Some few towns also have ordinances 
which prohibit flying over their limits. The 
rights of the airplane, however, have not yet 
been definitely decided in law. This is prob- 
ably because of the fact that it does not pro- 
ceed along highways and therefore does not 
conflict with the predetermined rights of 
others. Anyone who damages the life or 
property of his neighbor would, of course, be 
accountable to the extent of the damages, and 
we can readily see how damages may result 
from emergency landing in cross-country 
flights. This problem will doubtless be cared 
for with the development of aviation. The 


writer has no fear of anyone being able to 
enforce the exclusive use of all the air above 
his property, although some may desire to 
make such a claim. When, however, the air- 
man lands in a place to which the public has 
access and damages some person, his liability 
is defined by common law. 





marveled that 


float. 


satisfactory answer. 


Question: Will the conclusion of the European 
war throw a lot of valuable planes on the market? 


ANSWER: Perhaps many planes will be 
available, but we must always remember that 
the planes made for war work are highly 
specialized machines. In some, stability has 
been largely sacrificed to speed. In fact, some 
of the speediest planes are now so delicately 
constructed that an inexperienced pilot by 
failure to handle them exactly right would 
break the machine in two in midair. Some have 
practically no factor of safety. We are of the 
belief that most American aviators will want 
their own machines made at home after a care- 
fully selected plan and for a definite purpose. 
The Post Office Department is now planning 
to utilize all aircraft that has become too 
antiquated for further war use. 

* * * 


Qvestion: In the February issue of A1R BoatinG 
you treat the subject of aircraft as though airships, 
or navigable balloons, were of very small importance. 
Why is this? The development ot the airship is the 
result of a long period of research by patient scientists. 


ANSWER: We do not mean to slight the air- 
ship. It is true that its development has spread 
over a far longer period than in the case of 
the airplane. However, the greater cost of 
experiment with airships and the enormous 
amount of material one contains compared 
with the material in a number of airplanes 
able to carry an equivalent load, together with 
its short life, are a great drawback to the air- 
ship’s use in war. Within limitations, how- 
ever, they have certain advantages over air- 
planes. They are less likely to be compelled 
to make sudden descents and are therefore 
specially adapted for cruising over the sea. 
They can carry heavier loads per horsepower 
than the airplane can at this time. They can 
remain aloft for longer periods of time and 
can hover longer over a particular point of 
enemy territory. They can also hide very 
effectively in cloud banks. 

* * * 


Question: What is the most important branch of 
the air service? I mean, what is the most important 
use to which aircraft are put in war service? 


ANSWER: The reconnaissance plane is most 
important to the army or the navy. The air- 
plane is, in fact, the eye of the Army and 
Navy. It is by means of these eyes that the 
enemy's guns are located and silenced. But 
the reconnaissance or scouting plane is prompt- 
ly attacked by the battleplane, and we must 
have battleplanes with which to defend our 
own scouting machines and to attack the 
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In the early days of iron construction men 
heavier-than-water boats 
Today men marvel that heavier-than-air 
craft can perform the feats of the modern airplane. 


could 


The wonder is 
followed by a lively interest and- men come to ask questions, and that 
is the reason for this department. 


Perhaps there is no subject upon which the public has so little infor- 


mation, This is unfortunate and we hope to be of real service to our 
readers. We hope they will ask many questions, and we assure them 
that we will in each instance endeavor to give them an accurate and 


enemy’s. Of course, scouting planes are very 
light and, though speedy, cannot be used to 
carry loads, and so the bombing machine de- 
veloped. 

The scouting and reconnaissance planes, 
however, are today absolutely essential to any 
military or naval activities. 

* * + 

QUESTION: 
preterence 
dirigible ? 

ANSWER: In considering the relative merits 
of the two aircraft: two important questions 
are involved: 

1. Their merits for the primary work of the 
air service i. ¢., reconnajssance, attack, and de- 
fence; and 

2. Their relative power of mutual destruc- 
tion. 

In all our study and consideration of this 
subject, we must bear in mind, the present 
stage of aeronautical development. 

Reconnaissance, the primary work of the air- 
plane, demands great speed, and speed depends 
on two important things, which are the air- 
plane’s lightness and its low resistance to the 
air. It is obvious that in the dirigible we have 
the least weight relative to the air. It is 
equally obvious that we have in the dirigible 
an air resistance that puts it far below the 
airplane in speed attainments. 

When we come to duration of flight and abil- 
ity to remain aloft, the dirigible is far superior 
to the airplane. 

It may be that later developments in air war- 
fare will utilize the dirigible to a greater ex- 
tent, on account of its ability to stay aloft, but 
so far airplanes are in demand for their 
primary use, reconnaissance. Furthermore to 
date the airplane bids fair to maintain its pre- 
eminence over the dirigible. 

* * * 


_ What are the specific reasons for the 
in warfare for the airplane over the 


Question: What arm of the military service will 
eventually find its work reduced by the activities of 
the airplane. 


ANSWER: We cannot say. However, the 
work of the air service is more closely allied 
to that of the cavalry than to any other arm 
of the service. In fact, the cavalry as the most 
mobile, has heretofore been the most used for 
reconnaissance in previous wars, and is today 
in the present conflict still greatly in demand 
for rush work. It will perhaps always be em- 
ployed regardless of the number and efficiency 
of the airplane. It is impossible to draw final 
conclusions at this time. 


market. 


New Things for Motor Boatmen 


[Each month new parts, attachments and fittings, interesting and invaluable to owners of large and small motor boats, are added to the devices already on the 


Announcements of these articles come to us in such numbers that in order to introduce all of them to our readers we have been obliged to omit 


descriptions and publish only illustrations with short explanatory captions. In doing this, however, we urgently invite our readers to write us for complete 
information, as we shall take the greatest pleasure in te it, together with the manufacturers’ names and addresses. Do not hesitate to ask us, as 


we have made special arrangements to take care of this branch o' 
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This device will replace three fittings 


a shut-off, strainer, an 
The gasoline is ordinarily 
upright tube, but 
supply become low the 
other shut-off is opened, drawing the 
asoline from the bottom of the tank. 

strainer is enclosed in the body of 
the device and a ground-joint drain 

cock at the bottom 























asoline line— 
reserve sup- 


amount of water for the 1 


NARA T0000 MRT 


Here is a carbureter that should interest every motor boat owner. It can either fuel is drawn at will 
be used for gasoline or kerosene or both, and also provides the necessary by simply turning the 

plet bustion of kerosene with each charge handle one way or the 
of this fuel. Hot gas from the exhaust is taken in at A and discharged other. When in the position 
at B heating the chamber C through which the mixture passes. Warm air is shown the fuel supply is en- 
drawn in through D and E if desired. A fresh water supply is connected at F tirely shut off. A strainer 











Every one knows how dif- 
ficult it is to slip a cylin- 
der down over a piston; 
the rings are always in 
the way. This piston ring 
compressor will hold the 
rings into the grooves 

at the same time will 
slide down the piston as 
b —, - ot 
jown over it, keep e 
rings compressed until 
they enter the cylinder 
bore. It is made in three 
sizes for pistons from 2 
to 6 inches in diameter 


This multiple-jet carbu- 
reter is somewhat. dif- 
ferent in design and op- 
eration and embodies a 
number of unique fea- 
tures. As the cylindri- 
cal throttle T is opened 
it brings the low-, me- 
dium- and Righ-speed 





very 
to action, thus assuring 
um economy un- 
der all conditions. Each 
nozzle is provided with 
a needle valve for regu- 
lating the flow of gaso- 
line, and a hot water 
- is included in the 
of the carbureter 


LAM 














Here is a pump that com- 
bines the advantages of 
a force pump and the 
price of an ordinary bilge 
pump. The body is gal- 
vanized iron, of large 
diameter, with brass 
stuffing box for the rod. 
The nozzle is made on a 
taper so that any ordi- 
nary size of rubber hose 
can be slipped on over it 
and deliver the water over 
the side of the boat 





With these terminal clips it 
is not necessary to remove 


the nut or screw to attach 


y are hooked 
around the screw. Either 
the clips or the battery con- 
nector complete as shown 

can be obtained 
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Do not fail to write to the editor if you desire information concerning any of the above new things 


our correspondence and are able to give you accurate information with the greatest promptness. ] 





MI AAA 





Those whe wish to use both 
gasoline and kerosene 

their motor will appreciate 
this device. It is connected 
to the carbureter, and 


is enclosed in the body and 
a ground-joint drain cock 
at the bottom provides for 
cleaning the strainer of 
sediment and water 





A swivel link for chains that needs no shackel. 
The chain is put into the eyes, which are then 








hammered shut and the swivel completed by =| 
closing the ring about the ends of both eyes. = 
These swivel links are made in three sizes S 

= 

eB 

= 

S 

SS 

SS 

S 

= 

= 

= 

= 

=| 

=| 

= 

= 

A real searchlight for the small = 
boat. This lamp will throw a beam 3 


of ht a considerable distance 
ahead of the boat. It can also be 
used as a trouble lamp by remov- 
ing it from the bracket. It is de- 
signed to operate on ordinary dry 
batteries that are contained in a 
specially made metal case 


A life preserver garment that can 
be worn constantly with comfort 
and convenience as it does not 
hamper the wearer in his normal 
movements, while at all times he 
is prepared for an emergency. An 
important feature is the collar 
which contains sufficient buoyant 
substance to keep the head above 
water even though the wearer be- 
comes unconscious 


A spark plug that is kept free of 
carbon by catalytic action. The 
carbon that is deposited on the ex- 
osed end of the porcelain core 
s burnt off by a catalytic or 
flameless combustion by the fresh 
charge of gas on the compression 
stroke 
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YACHT BROKERS 
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Thomas D. Bowes, M. E. 


NAVAL ARCHITECT AND ENGINEER 
Offices: 
Lafayette Bldg., Chestnut and Fifth Sts. 


PHILADELPHIA, PA. 


COX & STEVENS 


Engineers and Naval Architects 
Yacht Brokers 


15 WILLIAM STREET, NEW YORK CITY 
TELEPHONE 1375 BROAD 
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E. LOCKWOOD HAGGAS Constitine ENcINEER 


The Designing of Yachts, Motor Boats and Commercial Vessels a 
Specialty. Construction Supervised. 


618 DREXEL BUILDING, PHILADELPHIA, PA. 


William H. Hand, Jr. 


NAVAL ARCHITECT 
NEW BEDFORD, MASS. 
HAND-V-BOTTOM DESIGNS 


Write for 48-page illustrated catalog 


FREDERICK K.LORD 
NAVAL ARCHITECT 
120 BROADWAY NEW YORK 
































FREDERICK S. NOCK 
Naval Architect and Yacht Builder 


Marine Railways, Storage, Repairs 
EAST GREENWICH RHODE ISLAND 


HARRY W. SANFORD 
YACHT BROKER 
501 FIFTH AVE., at 42nd St., N.Y. 


Desirable yachts of all types for sale and charter 
Telephone 969 Vanderbilt 





























Sixteen Years’ 
Designing Experience 
Specialty 

110-Ft. Yacht “CONSUELO” # Seagoing Yachts 


J. Murray Watts, N. A. 


328 Chestnut St. Philadelphia 


BRUNS, KIMBALL & CO., Inc. 


115 Liberty Street New York City 


Offer over 200 re-built engines, backed by a strict guarantee, 
at especially attractive prices. List will be sent free for the 
asking. Your present engine will be taken in part payment for a 
new Aristocrat, Sterling, Kermath, Gray-Prior, Doman, Missouri, 
Universal, 4 cycle; Eagle, Hartford and Arrow, 2 cycle; Missouri 
heavy oil engines, simple and economical. Burnoil, heavy duty 
4 cycle heavy oil engines, quick starting, economical, easy to 
Operate. Write for offer. 
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Aviation in the Far Corners 
of the World 


(Continued from page 17) 

in the country were taken up by the Govern- 
ment for the German South West African 
campaign that started in December, 1914. The 
Germans in the late German South West, now 
South West Protectorate, had a machine at- 
tached to their forces. It did some damage by 
flying over the camps of the British South 
African troops, plainly visible in the sandy 
desert, and dropping bombs. The German 
aviator took one very interesting picture of 
this bombing from his machine. It is pub- 
lished on page 17. 

Then hostilities started in German East 
Africa, and the forces from England brought 
with them several airplanes that did great 
service in helping to locate the enemy in the 
thick bush that covers most of that country. 
The Germans had an airplane here, too, but 
the aviator was forced to descend at the Salita 
Hill fight a few months ago, and he burnt his 
machine. A picture was taken by one of the 
South African Signalling Corps and it shows 
the machine lying all charred and useless, but 
still preserving the shape of a pretty good 
airplane. 

There is a little incident of interest attached 
to the photographing of this machine by the 
signaller. With several of his fellows he was 
near it in the Salita Hill fight when an order 
came to take up another position, and they had 
to run for it through a hail of bullets. But 
the temptation to take the picture was too 
strong for the man with the kodak, and he 
stopped. He was being fired at all the time, 
and says he felt shaky, so that the result was 
a surprise to him. He got a remarkably good 
picture, although he never expected to get 
anything as he was in an excusable hurry. 

The latest flying-man to come and delight 
peaceful British South Africa is Major Millar. 
But he didn’t come to exhibit for fun. He 
has come to recruit, flying over various parts 
of the country. He has demonstrated to the 
youth of the country the wonder of flying and 
recruited as many as can be attested by the 
authorities. Boer and Briton alike have 
flocked to the recruiting depots to try for the 
Royal Flying Corps, and Millar has certainly 
obtained the best of the country’s young man- 
hood. 

He has flown over country parts of South 
Africa where an airplane has never before 
been seen. He says that as he passed over the 
ox-wagons on the roads their drivers would 
stop and stare at the great bird far above, 
and drivers of railroad trains would set their 
locomotives whistling away at sight of him. 
And as for the natives—the Zulus, Swazix, 
Basutos, and other practically uncivilized 
tribes, the black inhabitants of the country— 
they would not worry so much as the Boer 
farmers as to the cause of the great bird above. 
They just put it down to “M’tagati”—magic— 
and never worried further simply considering 
it another of the white-man’s miracles. For 
what could be more wonderful than the 
“wagons that go without oxen”? (The auto- 
mobile and railroad train). 


The writer was standing in a Johannesburg 
street trying to get a picture of Major Millar 
as he circled above when he overheard a Zulu 
woman remark “M’tagati” and just continue 
staring up in an ordinary interested sort of 
way, while some of the city’s white inhabitants 
who had never seen an airplane before 
showed wonderment plain on their faces. 


Of course quite a lot of good stories have 
come in from the country about Méillar’s 
flights, true for the most part, but exaggerated. 
One native boy (all the black males are called 
“boys” in South Africa, whether they are six 
or sixty) went running to his boss to tell him 
that his windmill was flying away with two 
men on it. And the boss, an uneducated Boer, 
had a look, then took his pipe out of his 
mouth, spat, and in Dutch told the boy not to 
be several kinds of fool, as it was only a vul- 
ture flying low! Certainly a vulture with its 
grand wing-spread does not look unlike an 
airplane. 
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Motor Boats Hunt the Huns 
(Continued from page 7) 


of the enemies’ guns without the loss of a single motor boat. Two 
of them came out of the harbor with 200 men taken from the ships 
under fire. 

During the time the block ships were being run up to the canal, a fleet 
of motor boats armed with guns and torpedo tubes cruised about the 
harbor, attacking and sinking every boat encountered. The damage 
inflicted on the enemies’ craft by the motor boat fleet included at least 
two destroyers, a number of submarines, a dredge, and the old British 
railway ferry Brussels that was being used as a torpedo training ship. 

Although it may not seem of importance at first thought the destruc- 
tion of the dredge was of considerable military value. The Belgian 
coast is all sand, almost continuously kept in motion by the tides and 
currents. This moving sand is deposited in the harbors and channels, 
making continuous dredging necessary to maintain any depth of water. 

Aerial observation has shown that a break of at least twenty yards 
was opened in the mole by the exploded submarine, and through this 
gap the drifting sand will have free access to the harbor. 

When the landing party was recalled by the Vindictive’s siren a 
number of men were unable to reach the cruiser in time. After com- 
pleting the destruction of the guns and stores, these men, stranded 
on the mole under fire of the shore batteries and machine guns, were 
taken off by motor patral boats. 

During the entire operations the fleet was guarded against a surprise 
attack by the enemy destroyers by motor picket boats, each patrolling 
an allotted course off the harbor. It was some of these patrol boats 
that picked up the crews of the submarines blown up at the mole and 
rescued the men left ashore by the Vindictive. 

While the operations at Zeebrugge were in progress, another fleet 
attacked Ostend. Here the smoke screen was spread along the coast, 
but at the critical moment the wind shifted and blew it off shore, reveal- 
ing the attacking squadron. 

An attempt was made to carry out the operations but the Stroom 
Bank buoy marking the entrance had been moved. The concrete laden 
Sirius headed for the channel but, misled by the buoy, grounded some 
2,000 yards off the entrance and was sunk to avoid capture. 

There is no doubt but that the closing of the canal at Zeebrugge put 
the Huns on their guard against the repetition of such an exploit. They 
removed the Stroom Bank buoy entirely. They cut gaps in the piers 
forming the harbor entrance as a precaution against a landing, and 
they had nine destroyers on patrol. 

Under these conditions it was evident that a second attack on Ostend 
must be a complete surprise or result in failure. Possibly even more 
disastrous than the first. 

In the early morning hours of May 10, a fleet of motor boats and 
destroyers quickly and successfully spread a smoke cloud off the 
Ostend coast. The motor boats running well in shore through the 
shallow waters. This time the smoke cloud resembled a natural sea 
fog so closely that no suspicion was aroused. 

Behind this screen the destroyers, monitors and patrol boats took 
their allotted stations. No chances of missing the channel were taken 
this time. A motor boat ran in through the smoke, hung a flare on the 
wreck of the Sirius, providing an unmistakable beacon to guide the 
larger ships. 

The Vindictive, now loaded down with concrete, slowly approached 
the harbor through the smoke screen, accompanied only by a fleet of 
motor boats acting as guides and spreading a smoke cloud as they 
proceeded. 

Fifteen minutes before the Vindictive was due in the harbor the 
signal for the guns to open fire was given. Here the surprise ended. 
The big naval guns on shore mounts over in Flanders and those aboard 
the monitors spoke at the same time, while the airplanes aided in the 
destruction by dropping bombs on the enemy guns. 

As the bombardment started two motor boats ran in at express-train 
speed, torpedoed the ends of the piers, destroying the machine guns, 
then dashed out to sea, all under the glare of searchlights and star 
shells, and without, a single shot in a vital place. 

When the Vindictive neared the entrance to the channel, a motor 
boat with a flare took its station on the site formerly occupied by the 
Stroom Bank buoy, and laid to, under concentrated fire, until the 
cruiser was safely on its way in the narrow channel. 

Just about this time a real sea fog blew in, dimming the light of the 
star shells and searchlights. To avoid any chance of having the Vin- 
dictive miss the narrow harbor entrance a motor boat ran in between 
the piers, within a few yards of the German guns and planted a flare 
right in the center of the 350-foot wide channel. 

The Vindictive, now the target of nearly every gun on shore, 
steamed right over the flare and up the narrow entrance. When over 
200 yards up the entrance an attempt was made to swing the ship across 
the channel. 

Being heavily loaded with concrete, she grounded and had to be 
sunk before the channel was completely blocked. As the ship settled 
to the bottom several motor boats ran in alongside and took off the 
crew. As at Zeebrugge, this was a most difficult piece of work right in 
the thick of the machine gun fire, and most of the casualties were in- 
curred while the ship was being abandoned. 

Although the concrete filled cruiser sank at an angle of about 40 
degrees with the channel and did not close it completely, a ship of 
that size sunk in a channel about 350 feet wide does not leave much 
room for other vessels to pass it. It is believed that the part of the 
channel still open will rapidly silt up, effectively closing the harbor. 

Both Zeebrugge and Ostend are connected with Bruges by canals, a 
ship canal from Zeebrugge and one for smaller craft from Ostend. With 
both canals blocked, all three cities, together with the docks, yards and 
shops, are rendered useless as submarine bases. Dredging operations 
and work on removing the wrecks from the channels is practically pre- 

(Continued on page 86) 
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The Air Pilot’s Story 


(Continued from page 15) 


is calm, all I have to do is rise, point northeast by compass, and fly a 
little over four hours (at 55 miles an hour) to get there. 

“But the anemometer tells me the wind is blowing 20 miles an hour 
a little north of east. I assume that at 3,000 feet—which is the height 
I propose to fly—it will be at least 38 miles an hour, and somewhat 
south of east. I have, then, to lay off a course to fly which will carry 
me as much north of east, at 35 miles an hour, as the wind will carry 
me south of east at 38 miles an hour. I want to know, too, the compass 
bearing of this course, I want to know the speed I will make, and I 
want to know how long it will take to get to Journeysendburg, because 
if I don’t know all these things I may either not recognize landmarks 
from my chart or, worse, I may ‘get off the chart’ altogether. You 
know the chart we use for a journey of that kind may be a long 
strip on rollers. Our flight path is plotted on it in a straight line, 
even though we make some corners (to catch sight of well-known 
landmarks, or avoid a known bad landing area or a lake or something 
like that)! If I ‘get off the chart’ without knowing it (as I might do 
in a fog or above the clouds), I am as much lost, half a mile from 
the earth, as if out of sight of land in a rowboat with no compass or 
sun to guide me. Then I must come down to find out where I am. 

“But to get back to my little navigation problem. It sounds worse 
than it is. I draw a line on the chart connecting Landingville and 
Journeysendburg. This is the line I want to follow. Then, from 
Landingville, I lay off a line parallel to the direction of the wind—in 
this case, south of east. With the dividers, I lay off thirty-eight miles 
on this line, according to the scale of the map. Call this point A. 
With this point as a center, I describe an arc of a circle, the radius 
of which is fifty-five scale miles. This arc cuts the line between the 
two towns at a certain point. Call it Point B. Point B is the distance 
I will make from Landingville in one hour, in a 38-mile-an-hour wind 
of the direction plotted, if I fly on a course the compass direction of 
which is from point A to point B. 

“The compass direction of the line from point A to point B is the 
direction in which I must fly to get to Journeysendburg—a seeming 
anomaly, that I point in one direction and go in another, but not an 
actual one, any more than it is anomalous for a boat to steer a little 
south of west when trying to hit the Atlantic Coast at a given spot and 
running through the Gulf Stream which carries the boat slightly to 
the north. 

“The distance from Landingville to point B is the distance I will 
fly in an hour—that is, my own speed, decreased by the amount I must 
fly out of my course to counteract the wind and increased by the 
amount which the favorable component of the wind lends to me. In 
this case it will make my speed 72 miles an hour, since the wind is 
more fair than foul. Then I know that I will arrive at my journey’s 
end in 3 hours and 8 minutes, and I can divide my chart up roughly 
into sections, and will know about when to look for any prominent 
landmark, such as a town, or railroad or lake or similar easily recog- 
nizable object.” 

“But you can’t be sure that the wind is 38 miles an hour 3,000 feet 
up, that it won’t change its course or that it will keep to the compass 
direction you have assigned it on your chart,” injected the Honorary 
Member. 

“Certainly not. And that’s where the difficulty comes in. There is 
a drift indicator which will tell me a littlke—a telescope pointing down- 
wards, movable in a circle graduated in degrees, with zero and the 
nose of the plane in line. There is a cross hair in the telescope. By 
looking down through it, and orienting the cross hair with the land- 
scape so that it is true with the direction of the surface objects appar- 
ently sliding through the field of the telescope, I get a degree reading 
on the scale which tells me whether I am going the way I am looking 
or not, and if not, how much off my apparent course my real course is. 
I know before I go up that this reading must be for the particular 
course I am steering and the direction and velocity of wind I count 
upon, and if it differs, I know that the wind has changed, either in 
direction or velocity.” 

“But how do you manage when you are flying overseas? Suppose 
you are at New York and there is a battleship 200 miles at sea of 
which you know the latitude and longitude? How do you reach it?” 

“That's the question!” laughed the pilot. “We don’t know. We can 
lay out our compass course and calculate on the wind and the direc- 
tion and all that. But we can’t recognize waves or fishes as landmarks, 
and if the wind changes aloft while we are going, and we get miles 
out of our way, why—there we are! However, flying at a height, one 
can see a long, long way on a clear day, and even if we miss the battle- 
ship by miles, we can usually see her in time to come down. But finding 
location at night, in a fog, over the clouds or over a blank sea, is one of 
the problems aerial navigation has yet to solve.” 

“Why, can’t you tell if the wind changes by the feel of it? I always 
can!” The commodore spoke before he thought. 

“Because the wind is your motive power. You move slower than 
the wind. Any change is immediately perceptible. But a plane moves 
through the air at whatever speed she goes, regardless of the wind. 
I go just as fast in a 35-mile gale as in a dead calm, and no faster, 
as far as the air is concerned. It feels just the same to bore at 70 
miles an hour into a 70-mile gale (supposing I did such a thing!) which 
would keep me absolutely stationary with regard to the earth, as to 
turn tail to the gale and fly down it at the same speed, which would 
give me a speed of 140 miles an hour with relation to the earth. Of 
course, if I am flying along in a calm, and suddenly run into a strong 
side wind, I feel it, at once, and the machine either dips or rises and 
tends to turn. But as soon as she is adjusted to the new condition, it 

(Continued on page 86) 
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Mathis-Built Houseboats Lead 


every where—from Florida to Maine 





everyway—from cruising comfort to operating economy. 


It is the super service of the Mathis Houseboats that has led to their recent choice by such men as 





L. H. & A. W. Armour, 
Chicago 

Jas. Deering, Chicago 

y A. P. Ordway, New York 


Murray Guggenheim, 
New York 


H. N. Baruch, New York 


and other men who know. 


(At left, the 106 ft. House- 
boat Leonie, designed and 
built by us for Mr. Murray 
Guggenheim, N. Y.) 


Mathis Yacht 
Building Co. 


Cooper’s Point 


Camden, N. J. 
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Economy 


in all consumption is imperative. 
One’s ability to purchase is of no 
consequence. The inefficient or 
excessively extravagant engine 
should have no place in our 
markets today. 


REG A | Kerosene 
Four Cycle 

have achieved their greatest suc- 
cess in commercial fields where 
efficiency has always been neces- 
sary. We recommend them for 
use in pleasure boats. Money is 
not only thereby saved, but gaso- 
line as well, which is of such 


vital importance in the success- 
ful prosecution of the war. 





Regal Gasoline Engine Company 


74 W. Pearl St. Coldwater, Mich. 


CAILLE MARINE ENGINES 


For all boats. We build a most complete line of marine motors 
from 2 to 30 H.P. This embodies one to four cylinder designs 
in standard and heavy duty types. Also the most perfect row- 
boat motor ever produced. Catalogs, giving details, gladly 
mailed on request. When writing, please state which type of 
engine interests you and advise us of the service you wish it 
to perform. 

THE CAILLE PERFECTION MOTOR CO., 
546 Caille Bldg. Detroit, Michigan, U. S. A. 
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ne the paint for your 
oat. Durable, lasting, 
economical. Does not 
soften under heat. Write 
us if your dealer hasn't it. 


fr porches, floors end walls The aay in Co., 
DRIES NARD OVERNIGHT 1167 E. 40th Street, 
Cleveland, Ohio 
Boston New York 








Electrical Heating Flat Irons, Toasters, Grills, 
and Cooking Devices Toaster Stoves, Curling Iron, 
For Motor Yachts Heaters, Soldering Irons, 
and Metor Yacht Buders Air Heaters, Glue Pots, Etc. 
American Electrical Heater Co. 


Write for tilustrated List, Prices and Descriptions. 
Oldest and Largest Exclusive Makers Estab’d 1884. 











W HEN you've tried one Spark P you've no need to go 
further—they’re all alike in results except the 
DODWILL AIR-COOLED SPARK PLUG 
No porcelain, lock nuls, eae. = or cement are used. Dulas 
and Users appreciate sight” its three point”* 


onal 
on Gs Non-Breakable, Air-Cooted, a ya 
wonderful phone, arrangement, locatl 
electrode points. Send for Information. eal 
DODD, WILLIAM wre. co., 
ot, N.Y. Factory: 


Office: 23 East 40th Meowark, WN. J. 





Motor Boats of the Pacific 

(Continued from page 32) 
cial motor boating on the Pacific Coast has 
proved very interesting to those who have fol- 
lowed each stage, and that is the gradual 
growth of individual fleets in the various 
marine centers. Of these individual fleets, 
there should be mentioned those of Roy Lil- 
lico, at Seattle, the Foss flotilla at Tacoma, 
Cousins at Newport, Coggeshall at Eureka, 
Crowley at San Francisco, Peterson at the 
same port, Oakland Launch & Towboat Co., 
at Oakland, Blossom at Stockton and Young 
Brothers at Honolulu. Most of these fleets 
started with one small motor boat. Now some 
of them number nearly fifty. Many of their 
craft are the very last word in present-day 
motor boats of their type. 


7: . . 

Let Loose the Gulls of War 
(Continued from page 19) 
neighborhood of the leading Atlantic ports. 
The decrease of the ocean passenger service 
has cut off bounteous rations from them, and 
even the large quantities of rejected food from 
the city are no longer as extensive as they 
used to be, before the coming of conservation. 
Therefore their appetites ought to be very 
good, if the inventor is enabled to carry on 
further experiments with these living hydro- 

airplanes. 

It was owing to the value of the gulls as 
sanitary police that they have been extensively 
protected in this country. The National Asso- 
ciation of Audubon Societies brought about 
the passing of the laws which forbid the de- 
stroying of the eggs of the gull or the slaugh- 
tering of the grown fowls for their plumage. 
The fact that so many of the winged aids to 
municipal health exist now and are flying about 
these shores is due to a long sustained policy 
of the champions of bird life. 

The harbor of Rio Janerio is one of the best 
examples of the use of the gulls as servants 
of the city, for it is kept clean by the many 
thousands of these creatures. That wonderful 
summer resort, Bar Harbor, represents an ap- 
preciation of the value of the gull. The origi- 
nal town was a mile or so away, and had be- 
come untenable because of the slaying of the 
gulls which ate up the refuse from the fish 
packing houses. So the selectmen finally aban- 
doned the place, sought another location and 
started that movement which has made the 
gull one of the most highly respected residents 
of Maine. 

Although the gulls are usually referred to as 
busying themselves over the sea, they are often 
just as useful on land. The gull monument, 
modeled by Mahonri Young for his Utah 
brethren commemorates the saving of the 
crops of the Mormon pioneers from the plague 
of the grasshoppers and the locusts which 
were about to lay waste their lands. The gulls 
seeing the insect swarms afar off descended 
upon them and soon destroyed the pests. 

Some one has compared the hosts of the 
German drive to hordes of locusts. In that 
case, the swift flying birdmen, in their high- 
powered battleplanes, should be able to do as 
effective work with the swarming Hun, as did 
our natural aeroplanes against the crawling 
hordes which so nearly overwhelmed the land. 

Both as conservators of crops in these days 
when food will help in the winning of battles, 
as well as air patrols, these birds have their 
mission. Wherefore, let us let loose,—the 
gulls of war. 
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Kerosene Oil 
Engines 





Marine 
Stationary 
Portable 
NO GASOLINE, NO DANGER, Maximum Power, 
Lightest om Simple, Reliable, Economical. 
No _ batteries, Self Ignition by Compression. 


Fully aranteed. rite for catal M. 
Crude, Fuel or Kerosene Oil. ae 


INGRAM-HATCH MOTOR CO., Inc. 
2 & 4 Stone Street New York 








Arrow Motor & Machine Co. 


Manufacturers of the Arrow 2 cylinder, 4 H.P. detach- 
able; famous Waterman Porto 1 cylinder, 3 H.P. detach- 
able ; K-1 inboard engine single cylinder 2 H.P., weight 
36 pounds ; K-2 inboard engine double cylinder 5 H.P., 
weight 60 pounds; model A-4 special 4-6 H.P. inboard. 


632 Hudson Terminal Bldg., New York City 

















**Cole”’’ Course Protractor 
For laying out courses or taking cross bear- 
ings. Especially valuable for coast work, 
entering harbors, etc. Variation and devi- 
ation are applied automatically. Send for 
interesting catalogue of this, and omer 
nautical instruments. 
MARINE COMPASS COMPANY 


Box 45 Bryantville, Mass. 
New York Office, 253 Broadway 

















OFFICIAL 
Made to conform to the = L O G 
International Maritime Laws 


Seven Forms to Book 


Instructions—General Log—Crew List 
Passenger List—Slop and Cash Account 
isc. Entries—Deviation Cards 











Waterproof Binding. Special Binding 
for Private Yachts. 


GREGORY, MAYER & THOM CO. 
Detroit, Mich. 











W. & J. TIEBOUT 


MARINE HARDWARE 


Hardware for Steamers, Yachts, Motor Boats. 
Brass Goods a Specialty. 


118 CHAMBERS ST. NEW YORK CITY 














STANDARD OIL ENGINE 


The Seagoing Engine 
'SEML-DIESEL 
Four-Cycle 
HEAVY DUTY 
25, 38, 50, 75, 100, 150 H. P. 
We also make 4, 8 > 12 H. P. 2 Cycle 


STANDARD OIL ENGINE CO., Inc. 
Main Office and Works, BRIDGEP 





ORT, CONN. 












COST MORE TO BUILD 
Gives You Enduring Quality 
IT PAYS TO GET THE BEST 
OAKES & DOW - BOSTON 
"NO PORCELAIN TO BREAK. 
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GASOLINE YACHTS AND ENGINES 
NOTED FOR RELIABILITY 


TREGURTHA WATER TUBE poezee 
STEAM LAUNCHES AND ENGINES 
ELECTRIC LIGHT OUTFITS 


MURRAY & TREGURTHA CO. 
340 West First Street, South Boston, Mass. 








BOYCE 
MOTO METER 


EVERY MOTOR BOAT OWNER WANTS ONE 
Write for Full Information 
MOTO-METER CO., Inc., Long Island City, N. Y. 
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CROCKETT’S 
Spar Composition 


—the original and best known exterior marine varnish in 


the world. The best Interior Finish is Crockett’s 
No. 1 Preservative 
Send for Catalogue 
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Bridgeport, Conn. 
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THE PROOF OF A GENUINE 
“HYDE”? 


revolution of the crankshaft—that will drive your boat eff- 
ciently—that will give the maximum of which your outfit is 
capable—then you want a HYDE. 


|’ you are in need of a propeller that will give results for every 


Installations of every description prove that you can place 
your confidence ina HYDE. Speed boats, runabouts, cruisers, 
houseboats and heavy commercial craft have all used 


HYDE TURBINE TYPE PROPELLERS 


with equally gratifying results. HYDE wheels have established 
an enviable reputation—a reputation built up by actual perform- 
ances and the ability to meet the most exacting conditions. YOU 
can secure the same satisfactory results as thousands of others by 


installing a HYDE on YOUR boat. 





Catalogue and prices upon request 


HYDE WINDLASS COMPANY 


Bath, Maine, U. S. A. 
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SOUTH BEND ANTI-BACK-LASH REEL 
No Back-Lash—No Thumbing 


No back-lashes to try your temper 
and your patience if you use the South Bend 
Anti-Back-Lash Reel. No long discouraging 
months of practice to learn the art of castin Just 
throw out the bait and reel in the line. That's all you 
need to do with the Anti-Back-Lash. The spool runs 
free and thumbs itself. The minute the bait strikes 
the water or the line slackens, the spool stops auto- 
matically and you're ready to lure the big ones from 
their hiding places. The only reel for the beginner 
and the best reel for the experienced. Exceptionally 
fine for night casting. Turning a thumb screw con- 
verts it into a regular bigh grade reel. 35,000 in use, 

If your dealer doesn’t handle South Bend 
oo Tackle, we will supply you with our guaran- 

eed products direct. Send dealer’s name 
Write for Free Book | 

A lot of chuckles and some valuable fishing infor- 
mation in ‘‘The Days of Real Sport."’ Write for 
your copy today. 


SOUTH BEND BAIT oOo Bond, 
it 











Waterproof 
Spar Varnish 
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AND INSIDE work. 

TRADE Defies Salt Water. 
Guaranteed. 








Brooklyn Varnish Mfg. Co., Brooklyn, N. Y. 


ALBANY 


STANDARDIZED 
i FAST RUNABOUTS 
EXPRESS’ CRUISERS 
ALBANY BOAT CORPORATION, Watervliet, N.Y. 


BULL-DOG REVERSE GEAR 
“The Gear that Hangs on’”’ 
Smaller, simpler, lighter, more compact and more accessible 
than any other gear of its capacity. Enclosed and oll-tight 
4 Sizes—1 to 64 H.P. per 100 R.P.M. 
' Satisfaction Guaranteed or Money Refunded. 


ATLAS MACHINE WORKS 


wecessors to Kennedy Machine Co. 
797 St. Aubin” Ave., 











‘Detroit, Mich. 








YOU WANT THE BEST 
Hitchcock’s Automatic 
Bilge Bailer 


+? ALL DEALERS 
UTOMATIC BILGE BAILER CO. 
s00 80. Mary Be Brookline, Mass. 
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f Nothing else is “just as good”’ 
1 Boston Varnish Co., Everett Sta., Boston, U.S. A. 
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MEET ALL IREMENTS 
Also One Way Clutches 


NAVY GEAR COMPANY 
JOE PETRELLI, Genera 


1 Manager 


NEW HAVEN 33 CONN. 

















Creating Life Artificially 
(Continued from page 27) 
fusion in a suitable medium. - Figure 1 is an 
example of this. Here we have a pattern pro- 
duced in gelatine by the diffusion of drops 
of silver nitrate and sodium carbonate. These 
drops immediately diffuse through the gelatine, 
forming the beautiful figure here seen, which 
is certainly as complicated as many crystalline 
and organic bodies. If “God geometrizes,” we 
see that it is dye to the fact that certain physi- 
cal and chemical forces are at play, which 
we can ascertain and experimentally duplicate. 

Shells are substances we might expect to 
see duplicated by chemical means—since they 
always appear to us dead mineral matter; yet 
they have been formed by the living creature 
within them, and might be considered a part 
of its “life.” The almost exact duplication of 
various forms of shells, by osmotic pressure, 
is seen, however, in the photograph (Figure 2), 
which illustrates the experimental duplication 
of these growths. 

The next illustration (Figure 3) is far more 
striking. Here we have a series of chemically 
produced fungi, or mushrooms, which cer- 
tainly resemble the originals too closely as to 
be mistaken for them at a casual glance. Yet 
they were all produced by means of chemicals 
and water—by osmotic pressure—and by vary- 
ing the density or concentration of the solu- 
tions used. 

Figure 4 is even more striking. Here we 
have a cluster of well-defined flowers, grow- 
ing upon slender and well-formed stems. 
These flowers grew to a height of more than 
18 inches, and the flowers proper were of 
varying and beautiful tints. They were, how- 
ever, quite different in structure and in color- 
ing from the stems on which they grew. These 
certainly resemble flowers very closely, and are 
a striking illustration of the great similarity 
between natural and artificial growths. 

It must not be thought that the stems on 
which these chemical flowers grow are mere 
tiny pillars of salt. A microscopic examina- 
tion of their structure reveals the fact that 
they are truly stem-like in their formation, 
closely resembling the bamboo and many other 
plant-stems in their method of growth. A 
micro-photograph, showing the structure of a 
number of these osmotic stems (Figure 5), will 
make this clear. 

When, now, we place together a number of 
these osmotic, or chemical and artificial 
growths, we have in very truth a garden, 
formed in this extraordinary manner (Figure 
6); and here we apparently have growing to- 
gether shells, fungi, flowers, plants, etc., in 
profusion and great variety. This is surely 
a striking result, one calculated to bring home 
to us the very close resemblance between real 
and artificial growths between the living and 
the non-living. 

Osmotic growth is accomplished by means 
of osmotic pressure. If a highly concentrated 
solution, contained in a natural membrane of 
some kind, be placed in a thin or less con- 
centrated solution, the former has a tendency 
to expand or grow, and this growth is pro- 
portioned to its own internal pressure. By 
manipulating the concentrations of the vary- 
ing solutions, almost any degree or growth, 
or any shape desired, can be obtained. Al- 
though this process is purely artificial, may 
we not assume that very much the same proc- 
esses have been active in the formation of 
true organic growths, which are supposed to 
have grown up under the influence of life? 

If it could thus be shown that osmotic 
growth plays a-real part in the formation of 
apparently living or growing things, and so 
closely resemble them, this would assuredly 
turn out to be of interest not only for biology, 
but for paleontology and geology as well. 

In all that has gone before, however, it may 
be said that none of the higher life phenomena 
have been shown to be duplicated. After all, 
there is a tremendous difference between the 
production of shells and fungi and living, 
human, organic forms; and that, while it is 
conceivable that these lower forms might be 
created or governed by the physico-chemical 
phenomena described, it is not credible that 
higher life phenomena are also thus governed. 
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ELECTRIC SEARCHLIGHTS 


We make searchlights in sizes from 7 in 
to 60 in. diameter, suitable for smal! 
launches and yachts and for the largest 
battleships. Send for Catalog A. 


THE CARLISLE & FINCH CO. 
261 E. Clifton Ave., Cincinnati, Ohio 
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Increases Revolutions, No Back Pressure ! 
Cannot clog, nor collect salt; water cannot flow back to 
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CUTTING & WASHINGTON 
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Write today for new catalog on radio equipment. 
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when equipped with C. & W. Wireless. 

UTTING & WASHINGTON, Inc. 
1088 LITTLE BLDG. ON, MASS. 
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- Assurance Against Breakdown 





N analyzing the efficiency of marine craft, no part must 
be subject to doubt. It must be £”own that each unit 
is capable of the utmost in service—for the long run 

as well as the spurt. 


No matter how marvelously superior all other units may be, 
if the ignition system is questionable, the efficiency of the 
entire craft drops to the ignition’s level. 

Motor boats, above all, must be safe. From every drop of 


“gas” must be produced maximum power. With ignition 
so important a factor in 


Safety and Service 


—the Bosch standard of infallibility has earned recognition 
as supreme. 


In any emergency, under any condition, Bosch supplies reliable igni- 
tion. Its unfailing “rip-roaring” sparks get every ounce of energy 
out of every atom of “gas” and keeps the engine running in the absolute 
rythm so necessary to long life. 


No engine is too low priced to be worthy of an ignition system less 
efficient than the Bosch Magneto. 


Be Satisfied Specify Bosch 


Correspondence Invited 


BOSCH MAGNETO COMPANY, 231 West 46th St., New York 
* Branches: Chicago, Detroit, San Francisco. 


Works and Foundries: Springfield, Mass. 


AMERICA'S SUPREME IGNITION SYSTEM 
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Farm Tractors 
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Motor Cars 

Airplanes 

Motor Boats 

Motor Cycles, etc. 

Using gasoline or heavier 
fuels, * * * * * * 







MORE THAN 3,000,000 BOSCH 
MAGNETOS ARE IN USE TODAY 


MORE THAN 100 BOSCH MEN 
ARE IN ACTIVE SERVICE 
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BUILD YOUR OWN BOAT 
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The Frame We Ship You commercial boat frames. 
SEND FOR OUR CATALOG 








The Boat You Build 























KAT. 


Something new in Motor Boat Tops and Equipment 
Send at once for our Catalog No. 4, just out 


THE C. Z. KROH MFG. CO., TOLEDO, OHIO 


RALACO ENGINES 


10-75 H. P. 


THE S. M. JONES COMPANY 
TOLEDO, O., U. S. A. 


| A RARE SPORT ——" 


canoe ® fast power boat--The 
Kopa is strictly a canoe motor--Opposed 
cylinders remove vi tion-- wei ighs only 65 Ibs. 
rate price. Ask 
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Made by the 


Lipman Mfg. Co. 


for circulating purposes are the 
very best. Hundreds of Thousands 
in use. Send for Catalogue. 


233 Pleasant St. Beloit, Wis 


WICKER-KRAFT 
YACHT FURNITURE 


Used on the finest boats. Regularly supplied by high- 
est grade boat builders. Wicker- Kraft Chairs, fitted 
with life belts, are an original Wicker-Kraft idea. 


Write for illustrated catalog. 


WICKER-KRAFT CO., Newburgh, N. Y. 
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Creating Life Artificially 
(Continued from page 00) 


In short, the old differentiation between liv- 
ing and non-living is still said to hold good. 

Living beings are built up of cells; which 
multiply by division, and depend upon nutri- 
tion for growth, and until these cells have 
been duplicated in their actions, their de- 
velopment and method of reproduction, it is 
premature to speak of the artificial duplica- 
tion of life phenomena. 

Now, however, we come to the most strik- 
ing experiments of all, in which Dr. Le Duc 
succeeded, apparently in duplicating, almost 
exactly, the precise details of cell-division, 
known as karyokinesis, which have always 
been considered examples, par excellence, of 
life or vital phenomena. Yet they have been 
duplicated by means of osmotic pressure, in 
great detail, and with striking similitude. 

When a cell divides, and multiplies into two 
cells, the process is somewhat as follows. In 
the center of each cell is the nucleus. This 
is full of thread-like material known as 
chromatin. To one side of the nucleus is 
a tiny polar body, known as a centrosome, 
which seems to send out lines of invisible 
force, like a magnet. Now, this centrosome 
divides into two; these two move round until 
they are on opposite sides of the nucleus. 
Meanwhile, the thread-like chromatin has 
bunched itself together into more solid and 
less numerous bodies known as chromosomes. 
These latter range themselves in two straight 
rows—apparently under the attractive influ- 
ence of the centrosomes. They split across 
their centers, and are drawn to the centro- 
somes. When nearly there, the cell divides 
across the middle, and two new independent 
cells are formed—this process being kept up, 
apparently, forever, or so long as life and 
growth are maintained. 

Now, this whole process is very strikingly 
duplicated experimentally by means of diffu- 
sion (see Figure 7). Here we see the central, 
nucleus-like body, composed apparently of 
thread-like chromatin, and the two star-like 
centrosomes. These latter seem to exert an 
attractive force upon the central mass; the 
threads begin to divide in the center, and a 
complete division is effected in photograph C. 
Then, finally, we have two cells in juxtaposi- 
tion, each with its nucleus, its protoplasm, and 
its enveloping membrane. 

Here, surely, we have a very close approxi- 
mation to life phenomena in its most detailed 
and intimate form. Indeed, we might per- 
haps legitimately go further, and say with 
Dr. Le Duc: “Without attaching to it an im- 
portance which is not warranted by experi- 
mental results, it is interesting to note that 
we have here two methods of fertilization— 
by centrosomes of greater concentration and 
by those of lesser concentration than that of 
the plasma of the ovum, and that we have 
in nature two corresponding results, viz.: two 
different sexes. It is possible that we have 
in these two methods of producing nuclear 
divisions the secret of the difference of sex.” 

At all events, it has been shown that these 
osmotic growths imitate very closely the pro- 
cess of life, of the organic world, and open a 
new chapter in the experimental demonstra- 
tion of similar mechanisms or modes of life. 
As Dr. Le Duc concludes his remarkable mono- 
graph in the following recapitulation, we can- 
not do better than do likewise, thus summar- 
izing the close resemblances between living 
beings and these osmotic growths, and bring- 
ing before us vividly the significant fact that 
life, or rather living things, may perhaps af- 
ter all one day be artificially created. He 
says: 

“Let us briefly recapitulate. An osmotic 
growth has an evolutionary existence; it is 
nourished by osmosis and _ intussusception 
(slipping of one part into another); it exer- 
cises a selective choice on the substances of- 
fered to it; it changes the chemical constitu- 
tion of its nutriment before assimilating it. 
Like a living thing, it ejects into its environ- 
ment the waste-products of its function. 
Moreover, it grows and develops structures 
like those of living organisms, and it is sensi- 
tive to many exterior changes. 








“AIRDRIVE” 


The only efficient, depend- 
able, economical and practi- 
cal power plant for 
shallow draft Resta. 
Four cycle, two cyl- 
inder opposed, air- 
cooled. 3 H.P. for 
canoes and row boats. 10 H.P. 
for fishermen and small com- 
mercial boats. 24 H.P. for 
work and commercial boats to 
15-ton capacity. We also make 
air propellers to order. 


KEMP MACHINE WORKS 
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If you want good circulation 
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integral Camshafts 


We make them for the leading builders of marine, 
airplane and automobile motors. We are Integrai 
Camshaft Specialists, insuring the utmost in quality 
of workmanship and materials, accuracy and uni- 
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Sonora models are notable not only for 
excellence of workmanship, beauty of ap- 
pearance, and magnificence of tone, but for 
the wide variety of designs which the buyer 
can choose from. 


Because so many wealthy business and 
professional men and women liave pur- 
chased Sonoras, some people may betieve 
that the Sonora is too expensive for the 
modest purse. This is not true because the 
Sonora can be obtained from $50 up. 

It is often desired to have this phono- 
graph match the furnishings of a certain 
room. 


At the Fifth Avenue Salon of the Sonora, 
magnificent Period designs are now on view. 
These include Gothic, Chippendale, Chi- 
nese Chippendale, Louis XV, Louis XVI, 
Jacobean, Queen Anne, Adam, Colonial and 
Duncan Phyfe. 

Information regarding these or standard 
models will be furnished gladly. When 
writing it is requested that you mention the 
period style in which you are interested. 

It should be remembered that at the 
Panama Pacific Exposition Sonora won 
highest score for tone quality and is now 
recognized as “The Highest Class Talking 
Machine in the World.” 




















BOARD the cruiser, when motoring, 
when at the beach or in the mountains, 
a good phonograph is a delight, but here 
the large cabinet model is an impossibility. 


The Sonora Portable fills this need for a light, easily- 


transported quality phonograph. 


It has the wonder- 


ful rich true Sonora tone, weighs only 15 pounds com- 
plete, and plays all makes of disc records, all sizes, 
perfectly. 


For your soldier or sailor boy, for weddings, gradua- 
tions and anniversaries, the Sonora Portable is the ideal 
gift. 






It is really the phonograph of a thousand uses. 


Price $60 
Today write for catalog 


Sonora 


Phonograph 
Sales Company, 


Inc. 
George E. Brightson, President 
279 Broadway, 
New York 
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“Berling Service 
Is Wonderful” 


—Dustin Farnum 


Dustin Farnum, the cele- 3 
brated film star, owns the = 
51-foot cruiser ““Ding’’, said =2 
to be the fastest boat of her 
type on the Pacific Coast. 




















In a recent letter, referring to 
his Berling Magnetos, he wrote 
to the Sterling Engine Co. part- 
ly as follows:— 

“I appreciated the attitude 

of the Berling people very 

much, as they certainly 

were most attentive and 
wonderful with their ser- 

VICe. 

There is a Berling Service 
Station near you. 


Ericsson Manufacturing Co. 
Buffalo, N. Y. 
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Building a War-Time Knockabout 
(Continued from page 43) 


convenient place to store the anchor, rope and other gear. A slatted 
floor in this space made by fastening strips across from one bilge 
stringer to the other will be a great convenience in keeping the con- 
tents out of the bilge water. 

The floor is carried on 74x2%-inch beams which in turn rest on the 
bilge stringers as shown in Fig. 1 and Fig. 2. The flooring should be 
74x3-inch white pine dressed and edged but not matched. This should 
be laid with a space between the boards to prevent buckling when wet. 
The three middle boards should be nailed to cleats so that they are 
removable for pumping out the bilge, recovering lost articles, etc. 

THE RupDDER 

The rudder is to be made of 1%-inch oak, the two pieces being held 
together by 5/16-inch galvanized iron rods as shown in Fig. 1. After 
the pieces have been fastened together, the rudder is planed to a taper 
so that the after edge is only %-inch thick and the forward part 
brought to quite a sharp edge where it is cut away for the wheel. It 
is to be hung onto the transom by regular rudder gudgeons with long 
straps and also to the skeg in the same manner. The two upper 
gudgeons should be of the double eye type with a galvanized rod run 
through both. The lower eye on the transom being above the eye on 
the rudder, and the upper eye on the transom being below the eye on 
the rudder. 

The tiller is made of galvanized strap iron 4%x1% inches bent around 
the rudder and riveted together at least at three places inside the boat 
and fastened to the rudder by two bolts through the whole thing. Bore 
two holes through the inner end for the tiller rope about 18 inches from 
the edge of the rudder. Blocks should -be nailed to the deck beam so 
that the tiller cannot turn more than 50 degrees either side of the 
center 

THe Fuet Tank 

When it comes to purchasing the fuel tank, get the best one you can 
afford. The galvanized seamless steel kind generally give the best 
satisfaction. The tank shown in Fig. 1 is 14x24 inches, holding sixteen 
gallons and will be amply big for a 5 h.p. motor. It is held to the 
deck by two galvanized iron straps and sets in chocks on the chines as 
shown in Fig. 2. 

The filler pipe should be provided with a brass deck-plate of the 
type that screws fast to the pipe. This prevents spilled gasoline getting 
into the boat when filling the tank. The pipe to the motor should be 
5/16 or better yet 34-inch O.D. copper tubing, run along one side pre- 
ferably on top of the chine. Don’t run it in the bilge—it’s dangerous. 
Use a good gasoline cock or a globe with a ground union right next the 
tank and another at the carbureter. Have no joints in the gasoline 
line between these two fittings, and solder the tube fast to the union. 
Flanged or compression couplings are all right—but they have been 
known to work loose. In making turns always bend the tubing to a 
large radius, and don’t figure the length so closely that you almost have 
to stretch the tubing to make it meet at the ends. Have some slack to 
spare. You cannot be too careful about this. part of the work. Re- 
member that the majority of boats lost by fire can trace the cause to a 
leak somewhere between the tank and the engine. 


HARDWARE AND FItTTiInGs 

Use large diameter galvanized sheaves for the tiller rope at the 
corners of the transom and also at the forward bulkhead. The ordi- 
nary galvanized pulley will cut the rope in an amazingly short time. 
Use fairleaders along the sides to hold the rope in near the planking. 

The steering wheel can be either of galvanized iron or brass, but if 
the latter, be sure it is heavy. Some are too thin and too small to be of 
much service. The chocks should be at least large enough to hold a 
7%-inch rope without binding or jamming and the 9-inch cleat will be 
none too big. If you use a padlock on the engine compartment be sure 
it is all brass—inside as well as outside—otherwise it may rust shut 
and have to be cut off. A Yale padlock costs more but is worth it. 


CAULKING, FINISHING AND PAINTING 

The caulking and finishing should be done after all the carpenter 
work is complete. For a boat this size the most satisfactory material 
for the seams is caulking cotton. This comes in loosely rolled strands 
ready for use. Use only a caulking iron with a very narrow edge and 
do not drive the cotton in too tight, and use a small wooden mallet, 
not a hammer. 

As one strand of the caulking cotton is not enough to fill the seams, 
it is customary to drive it in as a series of loops. Start at one end 
of a seam and drive in about l-inch of the end of a strand, then 
loop the cotton back and drive in the loop and about 1l-inch more, 
loop it back again about 1l-inch and drive it in, the second loop should 
just overlap the first loop. Continue with this method of looping. and 
driving until you reach the end of the seam. By varying the size of 
the loops to suit the width of the seam it is possible to have a uniform 
pressure throughout the length of the seam. The seam along the keel 
chine, rabbet, and transom should be caulked very carefully so as not to 
start the fastenings. 

When finished caulking the cotton should be about %-inch below 
the surface. Now take a sharp plane and smooth up the seams and the 
whole outside of the hull. Do this carefully as any unevenness will 
always show more plainly after painting and it is then too late to cor- 
rect it. Follow up the planing with fine sandpaper. 

After the hull has been smoothed up and given the priming coat of 
paint, putty the seams with either an elastic seam composition or a 

(Continued on page 88) 
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Buy a Good Motor i 


= The only motor you can afford to own is 
= the best motor you can buy. Steady ser- 
= vice, high efficiency, good economy and 
freedom from mechanical troubles are 
more important than a few dollars saved 
on the first cost. 


HA HAM Ty 


= It costs real money to build good motors 
these days. Present material and labor 
costs have necessarily advanced prices 
somewhat. You must expect to pay a lit- 
tle more. You get just what you pay for 
—only the bargain hunter gets less than his 
money's worth. 


Prices may not go down for several years 
= to come. They may advance several times 
before they recede. You can save nothing 
by waiting. Buy your new motor now, 
and enjoy life while you can—but buy a : 
good motor—for real service. 


Practically every better grade motor on 
the market today carries a Paragon Re- 
verse Gear as standard transmission equip- 
ment. That in itself is an indication of the 
manufacturer's. policy — whether it is 
“Quality” or “Price.” . 


PARAGON GEAR WORKS 


CUSHMAN STREET ::_ :: TAUNTON, MASS. 


“How to Choose 
a Marine Motor” 
A splendidly illustrated ’ 
booklet that tells how 
to pick the right motor 


for your boat. The 
supply is limited. 


WRITE NOW. 
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Preservation Is 
Economy 


Varnish that is merely 
waterproof isn’t enough to 
protect exposed portions 
of your craft from the 
elements. It must have 
elasticity and utmost dur- 
ability to make its water- 
proof quality worth-while. 


Murphy Transparent 


Spar Varnish 
“the varnish that lasts longest” 

It costs no more than 
ordinary varnish—and it 
is waterproof and _ lasts 
longer—much longer. It 
bends with the boat’s strain, 
yet does not crack. 


Preserve the beauty and 
life of your boats with this 
hardiest of seafaring var- 
nishes. It is easily applied 
and makes your boat san- 
itary and cleanable. 


Our booklet,“ Beautiful 
Boats and How to Care 
for Them,” is free on re- 
quest. 


‘ 


Murphy Varnish Company 


Franklin Murphy, jr., President 
Newark 


Dougall Varnish Company, Ltd., Montreal 
Canadian Associate 


Chicago 






















_ Motor Boats Hunt the Huns 
(Continued from page 56) 
vented by bombing from airplanes and shelling from Flanders and the sea. 

The American built motor boats that proved such a success in the 
raids on Zeebrugge and Ostend were the once despied but now thor- 
oughly appreciated ML’s, the 80-footers built by the Elco Co., of 
Bayonne, N. J. The same boats on which all previous construction 
records were broken. Five hundred and fifty of these boats were built 
and delivered to the British government ready for use in less than 
500 days. 

The first few of these boats were completed at Bayonne, N. J., 
and run to Canada under their own power, then came the cold weather 
and ice, closing navigation. An attempt was made to ship them by rail, 
but after eighty-four had been delivered in this manner, it was decided 
to get out all the parts—every piece entering into the construction—of 
these boats at the Bayonne plant, fit them, ship them to Canada, and 
assemble them at yards near Quebec and Montreal. 

These chasers are of the raised-deck type, 80 feet long and powered 
with two six-cylinder 220 h.p. Standard motors. The interior layout pro- 
vides a chain locker in the forepeak with the crew’s quarters immediately 
aft. The engine-room and galley are located amidship, with the offi- 
cers stateroom aft. 

On deck, a gun is mounted forward just behind the breakwater. The 
chart house and navigation bridge are just ahead of the break of the 
raised deck. The after cabin trunk is built so that the roof is level with 
the raised deck forward. 

Without such motor boats as these, capable of a speed of over 19 
knots, and able to maneuver rapidly—so fast, in fact, that it is all but 
impossible to get the range and then hit them with a large size gun, it is 
doubtful whether such raids as those on Zeebrugge and Ostend could 
be carried out with success. 

Surely the loss of life would have been much greater had they not 
had these fast motor boats to take the men off the block ships, place 
the flares, spread the smoke screen and successfully perform the other 
difficult tasks right under the enemies’ guns. It was the speed and 
maneuvering ability that counted. 


The Air Pilot’s Story 

(Continued from page 56) 
feels just the same as before, and only observation of the surface will 
tell me I am not going where I am looking!” 

“You can’t get much out of observation of the surface of the water!” 
objected the commodore. 

“Not much—but a little,” was the smiling reply. “I can fly low 
enough over water to see the waves and give a guess as to the distances 
between them. The direction of waves (I am speaking now of waves 
off shore) is normally at right angles to wind direction. And the 
distance of wave tops apart is an unreliable but better-than-none-at-all 
indication of wind velocity.” 

“Well, why is it necessary to know the wind velocity? Except: in 
cases of extreme winds, your speed is so much greater that I should 
think you could ignore it.” Speed Maniac was still thinking in terms 
of gas boats. 

“So we might, if it wasn’t for the fact that we have a limiting factor 
called radius of action,” answered the pilot. “We don’t carry gas 
enough for an unlimited cruise. Of course the gas capacity differs 
largely with the machine. This thing I’m flying in now has had all 
kinds of power plants put into it just’to see—oh, various things! I 
mustn't particularize too much or Congress will investigate me and 
George Creel sit on me! But at present I’ve a three-hour capacity 
tank. Calling my speed 75 miles an hour, that means a radius of 
action of 225 miles. I can go 112 miles out to sea and turn around 
and come back again. But if I go 120 miles out to sea the only way 
I'll get back is via a boat! 

“This calculation is ‘simple enough—in a calm. But suppose there 
is an ocean breeze coming in at 40 miles an hour. Obviously, I go 
out to sea at 75 miles an hour minus the forty the wind is robbing me 
of—35 miles per hour. And on the return trip I skedaddle home at 
my speed plus wind speed, or 115 m.p.h. In other words, I come 
back”—the pilot pulled an envelope and pencil from his pocket and 
figured an instant—“I come back 3.29 times as fast as I go out. But 
I want to know how far out I can go and still get back. So I say that 
the time on the out journey is X and the time on the return journey 
is X multiplied by 3.29. The sum of the two is equal to the total 
time—180 minutes—before my fuel is used up. It doesn’t take mueh 
figuring to prove I can spend 138 minutes going out because I can 
get home in 42 minutes. My mileage, of course, is 35 miles an hour 
going or a total of 80.5, and the same returning. And if I don’t know 
the wind velocity or make proper allowances for it, or if it increases 
largely as I go out, I’m going to land in the water! What? Of course 
this is theory—no one works on so close a margin, or takes long water 
trips except in a sea plane or flying boat. But you asked about impor- 
tance of wind velocity!” 

“Well!” The commodore rose and beckoned once more to the white 
coat. “I know a lot more than I did. And all I can say is that—I’m 
glad I’m way beyond the age when they draft air pilots! I think I'll 
stick to two dimensional navigation, thank you!” 

“No, you won't!” The pilot smiled, robbing his direct contradiction 
of any offense. “It’s a big thing now—a new thing—a strange thing. 
But in a few years—maybe less than twenty—flying a plane and run- 
ning a motor boat, navigating the air and going yachting, will be one 
and the same thing as far as difficulty or danger or their lack is 
concerned.” 

“May I be there to see!” said Wheels. 

And they drank it standing. 


“Here’s to the pilot!” 
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MAKE YOUR BOAT WORK! 


HELP WITH YOUR BOAT 


—that food, munitions and clothing will 
not be delayed for lack of means to get 
them “across” promptly. Don’t ask the 
railroads to haul anything that your 
boat can carry. 


HELP WITH YOUR BOAT 


—to furnish the fish that are recom- 
mended. as meat substitutes. Be your 
own fisherman. 


HELP WITH YOUR BOAT 


—to guard our harbors and the 28,000 
miles of waterways which are now being 
utilized to relieve rail transportation 
congestion. 


Burn Your Gas for Uncle Sam 





Geo-B-CARPENTER & Co. 


200 West Austin Avenue 
CHICAGO, ILLINOIS 


Manufacturers and distributors since 1842, of Marine Hardware and Supplies. 
Catalog upon request. 
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More Power—Less Gasoline 


Increase your power—save 
fuel and oil, decrease carbon 
trouble, cut down running 
expense with a full set of 


McQUAY-NORRIS 


Uf 
ZZ 





ve 7 
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Seven Years Of Use Has Proved Them 


Many owners install these rings as a mat- 
ter of course in each succeeding engine 
they buy. They have found it real econ- 
omy to put in the best piston rings ob- 
tainable. 


For over seven years McQuay-Norris 
\sanfRoor Piston Rings have been giving 
engine users increased power at decreased 
cost. They improve compression by pre- 
venting escape of gas. Keep down excess 
oil—reduce carbon—keep spark plugs 
cleaner. 


The McQuay-Norris \seufReor design is ex- 
clusive. Not an experiment but tried and 
found efficient by the test of seven years 
of performance. 


This design is the secret of piston ring 
efficiency. It has solved once and for all 
the piston ring question. Standard every- 
where because they have made good so 
consistently. 


Made in every size and over-size. Fits 
every model and type of motor and en- 
gine. Obtainable everywhere through 
supply houses, dealers, garage and repair 
men. 


BE SURE YOU GET THE GENUINE— 


It will save you the cost of experimenting. 


Manufactured by 


McQuay-Norris Mfg. Co., St. Louis, U. S. A- 


Branch Offices: 
New York Chicago Pittsburgh San Francisco 
Los Angeles Seattle Kansas City 
St. Paul Atlanta Dallas 


Canadian Factory: 
. H. Banfield & Sons, Ltd., 372 Pape Ave., Toronto 


This Book will save you 
money, time and trouble 


by giving you complete information about all types of 
piston rings, and enabling you to judge for yourself 
the claims of all rings. It will also show you what an 
important part piston rings play in a motor. For your 
own satisfaction, profit and protection, send for your 
copy today. Write Dept. B. 


ON RINGS 





All France Wonders’ at American Engineers 
(Continued from page 24) 


ing the recent retreat in Flanders the trains carrying both men and 
supplies were repeatedly under heavy fire. The Germans’ advance 
one day drove the British from a position, obliging them to abandon a 
supply of shells valued at $200,000. A murderous fire prevented the 
men from regaining the position. Part of the supplies had already been 
set on fire, when a daring railroad engineer backed his train through the 
barrage and sat calmly, hand on throttle, while soldiers put out the fire 
and loaded the shells on the train. Although the train and locomotive 
were repeatedly struck the engineer finally brought his train safely to 
the protection of the British lines. 

The fighting qualities of the American engineers at Cambrai are 
famous. According to the official British report, a force of American 
railroad men were working in what was supposed to be a safe position 
when the Germans suddenly advanced on them, firing as they came. 
The Americans dropped their tools and seized guns. To quote the 
British officer’s own words, “They held on by their teeth until the last 
moment, inflicting terrible losses on the enemy, when they moved back, 
waited for the Germans and repeated the operation.” 

According to the Director General of Military Railroads orders 
were placed during the first year of the war for 754,000 tons of railroad 
materials, valued at $142,000,000. This is only a detail, however, of the 
great enterprise conducted by American railroad men in France 


Building A War-Time Knockabout 
(Continued from page 84) 


mixture of white lead and whiting about the consistency of putty, also 
fill all the nail and screw holes at the same time. 

Before puttying, the sides above the waterline should be given a 
priming coat of paint diluted with plenty of linseed oil. Finish with 
three coats of good marine paint. The bottom (below the waterline) 
should be given two coats of anti-fouling copper bottom paint, the 
first coat to be applied directly to the wood. This paint will peel off 
if there is any lead and oil paint on the wood, or any putty along the 
edges of the seams, have the wood perfectly clean. 

The coaming, bulkheads and all interior woodwork should be care- 
fully sandpapered and given a coat of filler. Follow this with three 
coats of good spar varnish, going over each coat lightly with fine sand- 
paper before applying the next coat. 

The canvassed decks should be given two thin coats of paint. Do 
not use too much paint on the canvas as it will crack and peel off. If 
it appears rough after the first coat has dried hard, go over it lightly 
with fine sandpaper. For the first season the weave of the canvas 
should show through the paint, but the painting the second’ season 
should give a smooth finish. 

Nothing will be said here in regard to the installation of the motor, 
as it will vary somewhat with each make and the manufacturers furnish 
full directions. Just one word about the ignition system. Stranded 
ignition wire is covered with better insulation for this service than 
ordinary electric light wire, it is oil- and water-proof. Keep all wires 
well up near the deck. Under no consideration run wires under the 
floor in the bilge. These simple hints will save you from many ignition 
difficulties. 


What Constitutes A Comfortable Cruiser 
(Continued from page 44) 


ally asserts itself and results, sometimes, in a young mutiny. Little an- 
noyances and inconveniences, quite minor in themselves, occasionally 
become exaggerated, thereby creating friction; and thus proving the 
soundness of the expression about familiarity breeding contempt. The 
novelty of roughing it soon wears off, but the desire for comfort is 
ever present. Therefore, where the size of the boat will permit, segre- 
gate the crew and everyone will be happier. 

A well-equipped galley is, of course, essential to comfort, but there 
are two or three other angles from which it should be viewed. To 
provide meals for a ravenous crew is no small task; so make things 
as easy for the cook as possible by having the stove, ice-box, sink, etc., 
of full capacity. The location of the galley is of importance. 

To be able to stretch ones legs by taking an occasional turn about 
deck is not only a source of comfort but a luxury as well. On the ma- 
jority of small boats, especially of the cockpit variety, there is little 
room to walk about. We have here, however, a boat where one may 
take his constitutional in perfect ease. The forward deck, even, pro- 
vides comfort in this respect, for a railing is provided that is of some 
real service. 

This little vessel should give a good account of herself in rough 
water. Under such conditions comfort again is provided by means of 
the pilot house. This is of value also in cold or rainy weather; and 
with the large transom seat in addition to a regulation berth, the pilot 
house serves a number of purposes. Another feature which is quite 
unusual on so small a boat is the athwartships stateroom. Generous 
beam (12 feet) makes this possible. Beam is a great factor toward 
comfort, but is one too often disregarded when planning a real cruiser. 
Such a craft as this should make a very serviceable party-boat; for as 
it is a one-man outfit, which could be operated economically, a fellow 
should be able to make a very fair living in normal times by chartering 
it out to vacationists. 
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Showing a group of boats widely different in design 
and size that are satisfactorily powered with the same type 
of Gray Motor, giving their owners the realization of their 
expectations. 


This is simply a further proof of the wonderful adapt- 
ability of Gray four-cycle engines. 





A pleased nan is Mr. * M. Tarnoski writes us no 
a = his on aoe . trouble with his 20-hp 
yray. e wan _ Spee sé so _ ~ Gray. Cruiser very heavy 
and says he gets it, yet oe - # "We | yet makes 28 miles on 
he can instantly eaae the . ne . _- , less than 3 gallons gaso- 
chnentee a anes ow 3 7 . line. 

enough fo 0 % 1 -_-- 
The unusual shape of my 
boat bas its adaptability 


n 


a ? = : Mr. Hamilton tells us 
es "Ss Se —. “On several occasions 
aS SS es ’ when I was making land 


= ; a = 
the Mississippi . 4 ae ses ings with my 4-D Gray 
t ‘ , a 


Dr. helps: while s i , other boatmen would say: 
too heavily built for speed, © 2 ‘I can’t hear it; you must 
it makes 12 miles using | have an electric motor.’ "* 
one gallon gasoline with 
the Gray. 


For Work or Pleasure Boats. 
The Economical, Quiet Operating Grav 4-cycle. 
Model D 20-24 HP. 


What the Gray engine has done for these 
gentlemen and thousands of others, it will do 
for you. The factor of ‘‘chance’’ is eliminated 
in a boat powered with a Gray. You get, in 
buying a Gray, the experience of a manufac- 
turer identified with the Marine requirements 
covering a period of twenty years In your 
boat, you want a Smooth, Quiet, Clean operat- 
ing engine, one your women folks can safely 
operate in your absence 











2-Cylinder 
4 Cycle Model D 


Suitable for pleasure or work boats where the high- 
est grade of quality is required. 


Model U two-cycle 3 to 8 h.p., $74.00 and upwards 


IMMEDIATE DELIVERY—We have motors in finished 
stock for immediate delivery of our Model D 2 and 4 cylinder 
and Model U 3 to 8 H. P. The material to build these 
motors would not be duplicated in many months—therefore, 
if you want a motor—get your order in Now, while we 
have the motors. We will not be able to get more material 
this year. 


Largest Builders of Small Marine Motors in the World 


Send for Big Catalog. 


GRAY MOTOR COMPANY, 2106 Mack Ave., Detroit, Mich. 
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A Substitute for Bronze Shafting 

When owners of small motor boats find 
that their bronze shaft is so badly worn or 
bent at the stuffing box that it is beyond repair, 
the following scheme may be resorted to when 
bronze shafting cannot be secured or the price 
is prohibitive. 

Have a steel shaft cut and fitted to replace 
the bronze one and have two cast iron boxes 
made at a foundry. These should be bored 
for a running fit to the steel shaft. The shaft- 
log should be bored and tapped (same as 
metal) for a large compression grease cup as 
near the middle as possible. With 
a cast iron box at each end 
of the shaftlog and 







Steel shafting can be successfully used pro- 
vided the bearings are cast iron and plenty 
of lubricant is used 


the space about the shaft filled with grease 
from the compression cup, the steel shaft is 
protected from corrosion and at the same time 
is lubricated where it passes through the boxes. 
The shaft log full of grease makes a most 
satisfactory water-tight stuffing box. 

It will be necessary to make a wooden pat- 
tern of the boxes, but as they are very plain it 
is a simple matter, and the cost of having them 
cast and bored will be very little, far less than 
a new bronze shaft. This scheme is said to be 
satisfactory even in salt water. One boat hav- 
ing a steel shaft lasts for three seasons. 


A Substantial Awning Frame 


An awning frame for the bridge deck or the 
cockpit which can be easily made by any 
amateur motor boatman is shown in the ac- 
companying sketches. All of the metal work 
is composed of standard pipe fittings, with 
right hand threads only, and the wood work 
is entirely of flat narrow strips; all of which 
makes the construction extremely simple. Yet 
it is amply strong. The writer made such an 
awning for his boat four years ago, which has 
withstood the storms and gales of all these 
years without a sign of failure. It has a 
spread 12 feet wide and 16 feet long, and the 
parts are of the dimensions shown herewith. 
The upright stanchions A are of %-inch iron 
pipe. At the top of each stanchion is screwed 
a cross, B, which is of %4-inch pipe size in its 
vertical run, and of %-inch pipe size in its 
horizontal run. Into the upper ends of these 
crosses are screwed %x2-inch nipples, C, 
and onto the top of each nipple is screwed 
a four-lug floor flange, D. The length of the 
nipples, C, is a matter of choice, however, so 
long as they are all the same. Through the 
horizontal openings of the crosses, B, is slipped 
the long %-inch pipe, E, on the ends of which 
are screwed the %4-inch elbows, F, which also 
have ¥%-inch nipples, C, in their upper ends, 
flanges, D, being screwed to these nipples, C 
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Composite awning frame 
using pipe and fittings 
for the straight work 
and wooden carlins 


Helpful Hints for the Motor Boatman 


Some of the Devices that Solved the Other Fellows Difficulties 





It is Motor Boatinc’s purpose to publish 
every month under this heading such meth- 
ods and kinks as motor boatmen have 
found helpful to them in their enjoyment 
of the best of all sports. The subjects will 
not be restricted to any particular phase of 
boating but will be as varied as we, with 
the help of our readers, can make them. 
To help make this page a success we want 
our readers to send us short accounts of 
the little things that have helped them out 
of their difficulties or stopped the little an- 
noyances that seem bound to occur every 
so often.—Eprror. 











the same as before. This constitutes all the 
iron work. The length of the pipe, £, will be 
chosen to correspond to the length of awning 
required, a slight overhang beyond the end 
stanchions making a neat appearance. The 
spacing between the stanchions should not be 
over 26 inches. 

The wood work comprises 7x2-inch plates, 
G, %x2-inch carlins, H, and %4x1%4-inch longi- 
tudinals, J. Any light wood, such as cypress 
or white pine, can be used for these parts. The 
carlins, H, should be sawed to the desired 
shape. The plates, G, may be cut straight, and 
can be sprung to the curvature of the side 
edge of the awning frame, if that curve is not 
too great. If it is over 6 inches in a length of 
10 feet, they had better be sawed on a curve. 
To save lumber, they can be sawed to about 
half the curvature required and sprung the 
other half. 

After the metal framework has been as- 
sembled, the plates are secured in place by 
screws through the flanges, D. The carlins, 
H, are then fastened down to the plates by 
screws, which can be driven in from the top 
edge. These carlins will be cut to the proper 
individual lengths so that the various pairs of 
stanchions will be parallel. Along the tops of 
the carlins are fastened the light longitudinals, 
J, which form the support for the awning cov- 
er. These are preferably screwed to each 
carlin. 

The awning cover should be made of such 
size as to fall about 3 inches short of each end 
carlin, and to extend over the sides down as 
far as the plates, G. Then the cover can be 
4 laced to the 

pipes, E, and to 
the two end car- 
lins. 
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Water and sedi- 
ment in the 
gasoline tank 
can be kept out of 
the piping by collect- 
ing it in a trap from 
which it can be 
drawn at intervals 





Dirt and Water Trap for 
Gasoline Tank 

The trap is a box made of cop- 
per or galvanized iron (same as 
tank) and soldered to the bottom of the tank 
after first cutting a hole the same size as the 
trap. It should be at least 2 inches in diameter 
and of about the same depth. The bottom 
should be cut from %-inch sheet brass and 
tapped for gasoline line and drain. 

When threaded pipe is used the nipple should 
be screwed into the trap before soldering to 
the tank. If copper tubing is used the threaded 
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end of the shut-off can be drilled out for a 
depth of about %-inch and a piece of tubing 
soldered into it. This scheme has the mini- 
mum number of joints in the line, and the least 
chance of leakage. 

All water and sediment in the gasoline will 
settle to the lowest part of the tank (in this 
case the trap)—and should be drained off at 
intervals of a month or so. As the gasoline 
is drawn through the vertical tube some dis- 
tance above the bottom it will be free of dirt 
and water, yet the entire contents of the tank 
are available for use in the motor. The usual 
strainer is not necessary. 

Leather Washers Stop Oil Leakage from 

Crankcase 

It frequently happens that the oil in the 
crankcase leaks out along the shaft through 
the end bearings. Some motors are built with 
a groove to hold a felt washer that overcomes 
this difficulty. When a felt washer cannot be 








LEATHER 





A leather washer to prevent loss of oil along 
the crankshaft 


used the same result can often be obtained by 
making a cup washer out of leather, and 
slipping it over the ends of the shaft. 

The washer is cut from leather about %-inch 
thick and swaged to the slope shown. The 
washer, A, is held in place by the metal ring, 
B, attached by screws. On motors where the 
leather cannot be slipped over the end of the 
shaft, the washer and metal ring can be split 
and assembled about the shaft. 

A Simple Window Lock 

A simple form of lock and anti-rattler for 
sliding boat sash which drop into pockets or 
slide horizontally, is sometimes hard to find, 
or if found, is comparatively expensive. The 
writer uses the home-made device shown here- 
with with very satisfactory results. It is made 
of hard wood, like white oak, about %-inch 
thick, and if carefully positioned with respect 
to the sash, and is proof against rattling, and is 
nearly proof against thieves. 

The sketch is self-explanatory. The lock is 
fastened to the window post or frame by a 
l-inch No. 10 roundhead screw, with a thin 
washer under the head. It is so located that 
when swung down against the sash in locking 
position, as shown, the upper edge of the lock 
will not be quite down to a right-angular re- 
lation to the sash. A single lock on one edge 
of the sash is usually sufficient; but they are 
so inexpensive and easy to make that one on 
each edge of the sash may be used. 

The little wire pin, suspended by a small 
chain from a screw-eye, and inserted in 
a hole in the window post above the locking 
piece, is not essential for tightness of the 
sash; but it will prevent the sash from being 
opened from the outside by mere up- Were 
ward pressure. oe 
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Drop sash can be kept from rattling 
by this cam-shaped latch 
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STANDARD REVERSE 
GEARS 


w giving supreme satisfaction in more 
QM 25,000 motor boats, large and small 4Si 
strong, quiet, clean, trouble-proof gear that izes 
@ little space and lasts as long as the 1to 1S H.P 
t itself. per 150 
br new factory has in- R. P M 
sed our production — 
ilities by 400% 

Write for Prices 

NGTRY,MACHINE 

TOOL COMPANY 


The standardize 
boats, circular on 
each: 

24 Cabin Cruiser. 
‘6 ft. Shallew 


Draft. 
Lake and River 
Boat. 


20 Foot Special Dory. 
he safest little sea boat built, will stand the ft. Sall Boat. 
icean waters. u co i | Saver. 
ow 


CAPE COD POWER DORY CO. 14 ft. for 
Warcham, Mass. board moter 


@ ELECTRIC SEARCHLIGHTS 


We make searchlights in sizes from 7 in 
to 60 in. diameter, suitable for small 
launches and yachts and for the largest 
battleships. Send for Catalog A. 

THE CARLISLE & FINCH CO. 


261 E. Clifton Ave., Cincinnati, Ohlo 


IMPROVED THERMEX SILENCER 


Increases Revolutions, No Back Pressure! 


Cannot clog, nor collect salt; wat annot flow back to 
I 


cylinder. No heating, no odor. s! free or under water— 
adjustable discharge Lightest, cheapest to install. Free 
booklet shows why. Send for it today 


CENTRAL MFG. CO., 


155 Liverpool St. East Boston, Mass. 


CLEMENTE PEREZ é HIJO 


Brokers, Merchants, 
Customhouse Agents 


Jacaro, Camaguey Cuba 


MARINE EQUIPMENT 


es | 


LIGHTING EQUIPMENT AND 
LIGHTING CONTROLS 


CONNECTICUT i*ttrcrnce COMPANY 


Meriden, Conn. 


CUTTING & WASHINGTON 
WIRELESS EQUIPMENT 


Write today for new catalog on radio equipment. 
And learn how much more useful your boat will be 
when equipped with C. & W. Wireless. 

UTTING & WASHINGTON, Inc. 
1088 urTTLE BLDG. TON, MASS. 


cette DB) DAVA@) oe eetn 


DEVOE & RAYNOLDS CO., IN 
NEW YORK CHICAGO 


GOLDEN GLOW 
SEARCHLIGHTS 


project a peculiar yellow light that penetrates fog better 

other light. Weatherproof mirror glass reflector. Most suitable Tor 

marine use. Write for catalog and prices. 

ELECTRIC SERVICE SUPPLIES COMPANY 
Manufacturer of Electrical Supplies. 

Ag te ae NEW YORK CHICAGO 

17th & Cambria Sts. 50 Church St. Monadnock Bide. 


“The Light that Never Fails” 


iting Outfits ass 
t Send Today for pm Sl 
Henricks Magneto and Electric Co. 1260 st. pes: s. indianapolis, Ind. 








agasine of Motor Boating 











s, ind.) 





INF 


MsoPOR BoaTING 





Assurance Against Breakdown 





N analyzing the efficiency of marine craft, no part must 
be subject to doubt. It must be known that each unit 
is capable of the utmost in service—for the long run 

as well as the spurt. 


No matter how marvelously superior all other units may be, 
if the ignition system is questionable, the efficiency of the 
entire craft drops to the ignition’s level. 


Motor boats, above all, must be safe. From every drop of 
“gas” must be produced maximum power. With ignition 
so important a factor in 


Safety and Service 


—the Bosch standard of infallibility has earned recognition 
as supreme. 


In any emergency, under any condition, Bosch supplies reliable igni- 
tion. Its unfailing “rip-roaring” sparks get every ounce of energy 
out of every atom of “gas” and keeps the engine running in the absolute 
rythm so necessary to long life. 


No engine is too low priced to be worthy of an ignition system less 
efficient than the Bosch Magneto. 


Be Satisfied Specify Bosch 


Correspondence Invited 


BOSCH MAGNETO COMPANY, 231 West 46th St., New York 


Branches: Chicago, Detroit, San Francisco. 
Works and Foundries: Springfield, Mass. 














for: 
Commercial V ehicles 
Farm Tractors 

Gas Engines 

Motor Cars 

Airplanes 

Motor Boats 

Motor Cycles, etc. 

Using gasoline or heavier 
fuels, * * * * * * 







MORE THAN 3,000,000 BOSCH 
MAGNETOS ARE IN USE TODAY 


MORE THAN 100 BOSCH MEN 
ARE IN ACTIVE SERVICE 
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BUILD YOUR OWN BOAT 
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Something new in Motor Boat Tops and Equipment 
Send at once for our Catalog No. 4. just 


THE C. Z. KROH MFG. CO., 


out 
TOLEDO, OHIO 





RALACO ENGINES 


10-75 H. P. 


THE S. M. JONES COMPANY 


TOLEDO, O., U. S. A. 









A RARE SP 


Makes your cance a fast power boat--The 
KOBAN is strictly a canoe motor--Opposed 
cylinders remove vitration-- weighs only 65 lbs. 
--occu pies little space--moderate price. Ask 


for Circular 30, 
246 Barclay St. 
Wis. 






Mfg. Co., 


Milwaukee, 
KOBAN CANOE MOTOR 











ie =6PUMPS 


Made by the 





im use. Send for Catalogue. 
233 Pleasant St. 







Lipman Mfg. Co. 


for circulating purposes are the 
very best. Hundreds of Thousands 


Beloit, Wis 





WICKER-KRAFT 
YACHT FURNITURE 


Used on the finest boats. Regularly supplied by high- 
est grade boat builders. Wicker-Kraft Chairs, fitted 


with life belts, are an original Wicker-Kraft idea. 
Write for illustrated catalog. 


WICKER-KRAFT CO., Newburgh, N. Y. 





ELECTRIC 
STARTING-LIGHTING 
SYSTEM 


OUTFITS OF QUALITY 
ALWAYS M 


ah 


DAY ORNIGHT 


yrow no70 


A 
U 
T 
0 
M 
0 
B 
I 
L 
E 
S 


MANUFACTURED BY 
E LEECE-NEVILLE COMPAN 


CLEVELAND, OHIO 
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Creating Life Artificially 
(Continued from page 60) 

In short, the old differentiation between liv- 
ing and non-living is still said to hold good. 

Living beings are built up of cells; which 
multiply by division, and depend upon nutri- 
tion for growth, and until these cells have 
been duplicated in their actions, their de- 
velopment and method of reproduction, it is 
premature to speak of the artificial duplica- 
tion of life phenomena. 

Now, however, we come to the most strik- 
ing experiments of all, in which Dr. Le Duc 
succeeded, apparently in duplicating, almost 
exactly, the precise details of cell-division, 
known as karyokinesis, which have always 
been considered examples, par excellence, of 
life or vital phenomena. Yet they have been 
duplicated by means of osmotic pressure, in 
great detail, and with striking similitude. 

When a cell divides, and multiplies into two 
cells, the process is somewhat as follows. In 
the center of each cell is the nucleus. This 
is full of thread-like material known as 
chromatin. To one side of the nucleus is 
a tiny polar body, known as a centrosome, 
which seems to send out lines of invisible 
force, like a magnet. Now, this centrosome 
divides into two; these two move round until 
they are on opposite sides of the nucleus. 
Meanwhile, the thread-like chromatin has 
bunched itself together into more solid and 
less numerous bodies known as chromosomes. 
These latter range themselves in two straight 
rows—apparently under the attractive influ- 
ence of the centrosomes. They split across 
their centers, and are drawn to the centro- 
somes. When nearly there, the cell divides 
across the middle, and two new independent 
cells are formed—this process being kept up, 
apparently, forever, or so long as life and 
growth are maintained. 

Now, this whole process is very strikingly 
duplicated experimentally by means of diffu- 
sion (see Figure 7). Here we see the central, 
nucleus-like body, composed apparently of 
thread-like chromatin, and the two star-like 
centrosomes. These latter seem to exert an 
attractive force upon the central mass; the 
threads begin to divide in the center, and a 
complete division is effected in photograph C. 
Then, finally, we have two cells in juxtaposi- 
tion, each with its nucleus, its protoplasm, and 
its enveloping membrane. 

Here, surely, we have a very close approxi- 
mation to life phenomena in its most detailed 
and intimate form. Indeed, we might per- 
haps legitimately go further, and say with 
Dr. Le Duc: “Without attaching to it an im- 
portance which is not warranted by experi- 
mental results, it is interesting to note that 
we have here two methods of fertilization— 
by centrosomes of greater concentration and 
by those of lesser concentration than that of 
the plasma of the ovum, and that we have 
in nature two corresponding results, viz.: two 
different sexes. It is possible that we have 
in these two methods of producing nuclear 
divisions the secret of the difference of sex.” 

At all events, it has been shown that these 
osmotic growths imitate very closely the pro- 
cess of life, of the organic world, and open a 
new chapter in the experimental demonstra- 
tion of similar mechanisms or modes of life. 
As Dr. Le Duc concludes his remarkable mono- 
graph in the following recapitulation, we can- 
not do better than do likewise, thus summar- 
izing the close resemblances between living 
beings and these osmotic. growths, and bring- 
ing before us vividly the significant fact that 
life, or rather living things, may perhaps af- 
ter all one day be artificially created. He 
says: 

“Let us briefly recapitulate. An osmotic 
growth has an evolutionary existence; it is 
nourished by osmosis and _ intussusception 

(slipping of one part into another); it exer- 
cises a selective choice on the substances of- 
fered to it; it changes the chemical constitu- 
tion of its nutriment before assimilating it. 
Like a living thing, it ejects into its environ- 
ment the waste-products of its function. 
Moreover, it grows and develops structures 
like those of living organisms, and it is sensi- 
tive to many exterior changes. 





dvertising Index will be found on page 96 


“AIRDRIVE” 


The only efficient, depend- 
able, economical and practi- 
- cal power plant for 
shallow draft boats, 
Four cycle, two cyl- 
inder opposed, air- 
cooled. 3 H.P. for 
canoes and row boats. 10 H.P. 
for fishermen and small com- 
mercial boats. 24 H.P. for 
work and commercial boats to 
15-ton capacity. We also make 
air propellers to order. 


KEMP MACHINE WORKS 


1217 S. Franklin St. 
Muncie, Ind. 












Uy a Se fuel ol! instead 
SAVE fore on fuel bil 

on r tu Is. 
PAY for thele cost In a 
ear’s run. 


spark plugs, carburetors or 
magnetes. NO TROUBLE. 


MISSOURI ENGINE CO., 2806 N. 11, St. Louis, Mo. 


If you want good circulation 
on your 


Automobile, Launch or 
Motor Boat, use a 


LOBEE PUMP 


Lobee Pump & Machinery Co. 
57 Bridge Street Buffalo, N. Y. 











OIL ENGINES 


PAY BIG DIVIDENDS. 


io batteries, wires, switches, 








PATENTS 


Our Hand Books on Patents, Trade-Marks, etc., sent free. 


70 years’ experience. Patents procured through Munn & 
Co. receive free notice in the SCIENTIFIC AMERICAN. 


MUNN & CO, 22 st Watningwoa, 5.6. 








integral Camshafts 


We make them for the leading builders of marine, 
airplane and automobile motors. We are Integral 
Camshaft Specialists, insuring the utmost in quality 
of workmanship and materials, accuracy and uni- 
formity. 

Let us quote on your designs. 





Muskegon. Mich. 


MUSKEGON MOTOR SPECIALTIES CO. 








a“ re 

a om * serves Canva 

U-> ROBESON _PRESERV 
PRODUCTS COMPANY 

Pert Huron, Mich. 

-’ Eastern Branch: Canadian Branch: 

357 Western Ave., Boston, Mass. Sarnia, Ont. 


THE HUNTER-JOHNSON CO., 311 California St., SanFrancisco, Cal. 
$$ $$$ 


Distributors for Pacific Coast 





@ BALL BEARINGS © 


SKF BALL BEARING CO 








VOID disaster by using 6 

A) DiRIGO™ compass on thet 
° ru ets to 

A very hard pivot and high-grade 

jewel. Navy degree circle on 
dial. Brass and mahogany 

nacles. Also new course finder 

and bearings instrument. Send 


for descriptive —. 
EUGENE M. SHERMAN 
Box 3 Bellevue. Wash 








Smalley General Company, Inc. 
Manufacturers of 
Two-Cycle Marine Engines 


Factory and General Offices 


BAY CITY, MICHIGAN, U. S. A. 














— 
Buy a Campbell and Keep Going 


Sizes 5 to 60 H. P. 


221 Fulton Street 
New York 
Genera! Distributors 
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The Engine of Accessibility 
THE WATER CRAFT CO- 
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HERE’S something human about the Frisbie. More than faith- 
ful. More like a “pal”—a close friend. That’s why it has earned 
the name of being “the Friendly Motor.” 


A “pal” is a man or a woman, or a dog, or a horse that will stick 
by you through thick and thin. And that’s exactly what the Frisbie 
has done and is doing for motor boat owners on the different 
waters of this country. 


Endurance is its big point. Start out on a run from the equator 
to Alaska with a Frisbie powered boat, and you'll get there. The 
Frisbie is noted for the long distances it travels under heavy load 
and against stubborn weather without a hitch, and on mighty little 


gas. In short, it’s a pal! 
Erisbhie 


VALVE - IN -HEAD 


Get the Frisbie Book 


It describes the full line from 1 to 6 cylinders, and 
from 3 to 75 horsepower. Lots of boat pictures 





and data. Glad to send it without charge to serious the F-: riendly 
minded boat owners. Get it now before the season 
starts in earnest. M otor 


THE FRISBIE MOTOR CO., 7 College St., Middletown, Conn. 
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THE SUPREME PLEASURE of cutting through the 
swell like a plow turning up a furrow, when the water is 
blue as ice, with a curling white foam like the snarl of a 
dog, is too often marred completely by faulty pump action. 
And it only requires attachment of 


THE OBERDORFER PUMP 


to help your engine defy even a tricky sou’wester. Why? Just 
because it delivers water in exact proportion to engine speed at 
a positive pressure all the time, and possesses fewest 

parts, thoroughly protected from either rust or wear. 

If you would know why greater dependability cannot 

be built into a pump, write for our Free Oberdorfer 

Pump Book, and we'll send it immediately. 


M. L. Oberdorfer Brass Co. 
806 East Water St. Syracuse, N. Y., U.S. A. 
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AEROPLANE 


MOTORS FOR SALE 


We have eight Aeroplane Motors 

for Sale. These motors were especially built for aeroplane 

service, but due to changes in design are not suitable for 
present use. Will make wonder- 





ful speed boat motors. 
@ Special price to move quickly. Address 
Sales Order Department, 
Curtiss Aeroplane and Motor 
Corporation 
Buffalo, New York 
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Don’t wait 
until you are in urgent need 
of some supplies or hardware for 
your boat. Write to day for our 
illustrated catalog, study it carefully, 
compare the prices with what you have to 
pay elsewhere and then send us your order for what you 


need. We will ship it promptly from our large and com- 
plete stock, and save you both time and money. 


No matter what you want in the marine line, if it is sold any- 
where in New York City we will get it for a and ship it 
the same day your order is received. Give us a trial 


Write for the catalog at once. 
Sent anywhere free on request. 


85 Chambers Street 











THE FLAG SIGN 


that Guarantees 


SERVICE 


The flag of the Vikings—The Raven—was the first 


Ww 
wv vr we 
flag brought to this continent. 


The flag of Betsy Ross—Thirteen Stars—was the first flag of our country. 


This sign on a flag means the ambition of the pioneer and the honest 
purpose of our forefathers in flag construction, workmanship and quality. 


It will pay every user of good flags to remember this sign when purchas- 
ing—a real guarantee of quality and satisfaction. 


Not only is it the most serviceable flag for the Yacht and Power Boat 
owners, but for any purpose for which a flag is used. 


We are makers for the Army and Navy—our experience and facilities 
embrace special cognins for trade-marks and private use—Merchant 
Marine flags, Signal Flags, etc. 


If you have any kind of flag requirements, write us at once—prompt in- 
formation and economical prices. 


BETSY ROSS FLAG CO., Inc. 
NEWBURGH, N. Y. 
“Authorized Chart Agents”’ 




















Badenhausen Co. 
ENGINEERS and MANUFACTURERS 
of Badenhausen 


Marine Water-Tube Boilers 
Stationary Water-Tube Boilers 
Compound and Triple Marine Engines 





Will quote on propelling machin- 
ery installed complete aboard ship. 


PHILADELPHIA, PA., 1425 Chestnut St. 


New York, N. Y. San Francisco, Cal. 
111 Broadway 438 Rialto Building 


Taylor Engineering Co., Ltd., Vancouver, B. C. 





@ STOCKLESS 


NAVY ANCHOR 


Correctly designed — exceptionally strong. 
Shank of solid wrought iron, forged in one 
piece; no “pinhole” to weaken it. In holding 
position it lies at an angle of 55° to the flukes, 
as per Navy Specifications. One-piece head— 
no pockets to bring mud on deck—and its 
“tripping fin” absolutely F anor way anchor from 
dragging “flukes up.” eavily galvanized by 
hot process. Proper sized shackle with each 
anchor. At your dealer’s or write us. 

“It Pays to Buy Our Kind’’ 

Est. 1847 





4 S. Main Street, Middletown, Conn. 





Mfrs. of the Famous Maxim Motor Boat Silencers. 











WILLIAMS’ SUPERIOR 


DROP-FORGED WRENCHES 


FOR ALL PURPOSES 


About 1000 sizes in 40 patterns in stock. 
Williams’ and get the best. 


Specify 
Ask for catalog—It's free. 


Western Office & Warehouse: 108 So. Clinton St., Chicago 











Misinformation Worse Than None 


The Ammeter on your dash or cowl has only one purpose 
—to give you accurate information all the time regarding 
the condition of your electric equipment. 


Model 301 Ammeter 


is built by the Company whose leadership in the 
manufacture of electrical indicating instrument 
is recognized the world over. Without qualifica- 
tions, it is superior in accuracy, durability, reli 
ability, to any other Dashboard Ammeter. Better 
be sure yours is a Weston Ammeter. Write for 
full information 


Weston Electrical Instrument Co. 
28 Weston Avenue, Newark, N. J. 
23 Branch offices in the Larger Cities 
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BoatinG, the National Magazine of Motor Boating 
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Iron Cements Nos. 1 and 3 | BOAT OWNERS 


Make Permanent Repairs on 
Marine Motors and Parts WE a at eee 
on Towing, Weedless, and Revers- 


Smooth-On Cements are easily < Whee Reverse Gears 
applied. They expand and con- ° + a Rates ms ony Under- 
tract with the metal and are not 
affected by heat, cold, water, gaso- 




















line or oil. A permanent repair for 
For leaks in  water-jackets, engines, We manufacture the best line, 
Cracks | boilers, tanks,. screw-thread joints, and they give the best results, at 
or fianged joints, etc. Write for Free a Send today for our large 
Breaks | Illustrated Instruction Book. tree catalog. 








3 Smooth-On MICHIGAN WHEEL CO. 
oe a Manufacturing Co 
Jackets . : 1112 Monroe Ave., Grand Rapids, Mich. 





Jersey City, N. J. 
Chicago, 221 N. Jefferson St. 
San Francisco, 36 Sacramento St. 
ci 2 FOR SALE BY SUPPLY HOUSES 






For Screw 
Thread Joints | 


























Let Us Fit 
Your Boat 
With a 


Wh AS I— 


IMPROVED ONE-MAN FOLDING TOP 


Built especially to the measurements of your own boat and 
guaranteed to fit. Adds so much to the appearance, convenience 
and comfort that it will seem like a new boat. Most practical 
improved design for a one-man top, easy working, strong and 
durable. Choice of materiais. Finest workmanship. 

Order now so your new top will be ready when the season opens. 
Write today for catalog, prices and measurement blanks. 


Auto Boat Tops—Spray Hoods—Cushions 
Curtains, Draperies, Upholstery, Pillows, 
Canvas Work, etc. 


G. H. Masten Company, Inc. 


224-226 East 46th Street, New York City. 













DURKEE | FOR WET 
HARDWARE PLACES 


GENERAL SUPPLIES 


for 


BOAT and YACHT CONSTRUCTION 
and EQUIPMENT 


— DURKEE as 


MANUFACTURERS MARINE HARDWARE & SPECIALTIES 


1068-page Catalog will be sent anywhere on payment of 25 cents 
to cover cost of delivery. 































Our “WAR-PERIOD” Appeal 


The IDEAL CARBURETOR Engineering Appliances 
for MOTOR BOATS are 
More Power Greater Flexibility * 7 Prime War Essentials 


No Gasoline Adjustments 





Stocks of distributors and facilities of man- 
Satisfaction Guaranteed ufacturers must be adjusted to care for essen- 














tial needs. 
L. V. FLECHTER & CO. Lunkenheimer patrons are earnestly re- 
197 Jackson Ave., Long Island City, N. Y. ; - quested to assist in the common cause by con- 
Detroit Branch—790 Woodward Ave. . fining their War Period specifications to essen- 
tial plants, craft, vehicles or equipment. 
me LUNKENHEIMER co. 
e —="QUALITY “= 
The Carburetor Without A Dead Spot |e CINCINNATI 











Never-Leak Tanks 


Sor Storing Oasohn a  Eaaeda Ayes a ) 


A “Safety-First” Tank for Motor Boats and Yachts 

“Never-Leak” Tanks are made of one length of suitable gauge sheet steel, 

with heads and tappings welded in the shell. Galvanized thoroughly inside ; 

and outside after is made up, insuring an even, unbroken coating. dhe Complete Bi 
Welded con- 

struction 

throughout. A 

large stock on 

hand for im- 

mediate deliv- 

ery. 


MARINE 
EQUIPMENT 
AND 
SUPPLY CO. 











Combines custom-built luxury with the economy of ready-made 
production, promptness of delivery and standar ization of parts. 
610 ARCH STREET Write for literature. 

Philadelphia, Pa. NIAGARA MOTOR BOAT COMPANY, 210 Sweeney Street, N. TONAWANDA, N. Y. 
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READY FOR IMMEDIATE SALE 
We have on hand the following boats:— 


1 16-ft. Sportsman runabout, 3 H.P. engine; 1 18-ft. Swampscott Dory, 3 H.P. engine, re- 
verse 3.1 20-ft. Dory, 4 H.P. make and break engine; 1 22-ft. 6-ft. Beam Dory Launch 


deck; 1 20 «x oe, Government Model Launch, hull ready for engine. A line of Bank or 
Fishermen 16, 17, and 19 ft. Full line of rowing skiffs, 10 to 16 ft. Two U. 8. 
Navy Life Boats.” 24 x 7 ft., complete with all fittings, including copper air a All are 
new boats of the regular high grade Toppan construction. Write or wire for prices and photos. 


TOPPAN BOAT MFG. CO., 81 N. Washington St., Boston, Mass. 














A CONSTANT SAFETY 


(“ah ———_—_—_—_—_————— | 


Every boat owner should carry 


MASTEN’S PATENT 


LIFE PRESERVER JACKETS 


for himself and every passenger aboard. Made as a 
light-weight, warm vest which can be worn constantly 
with comfort and convenience. Sufficient buoyancy to 
float four persons fully clothed for an indefinite time. 
No air cells to be punctured. The extra large buoyant 
collar will keep the head above water even though the 
wearer becomes unconscious. The easiest life preserver to 
swim in. 

Invaluable for voyagers: entering the War Zone, for 
boat and yacht owners, and for fishermen who must 
go out in all weather. The cheapest and best life in- 
surance you can buy. 


Write today for prices. 


G. H. MASTEN CO., Inc. 
Makers of Boat Tops, Cushions, Upholstery, Life Preservers, etc. 
224-226 EAST 46th STREET NEW YORK 




























A Marine Engine 
which combines 


Silence 


and 
Power 


Incorporates a silent and thoroughly efficient 
rotary valve which is always gas tight and 
silent and can never stick. 

Write for Illustrated Catalogue 


DRIGGS ORDNANCE COMPANY, Inc. 
Department B. 120 Broadway, New York, N. Y. 











MOTOR BOATS 
16, 18, 20 and 24 ft. 
Without engine ........ $70 and up 
With engine ........... 110 and up 


DETACHABLE MOTOR BOATS 


Speed Camoes ........cccecccees $46 and up 
Detachable Motor ...........++- 34 and up 
Paddling Canoes .......6.-sss0+ 22 and up 





CATALOG FREE—PRICES BASED ON SELLING DIRECT TO USER—ORDER BY MAIL. 


Please state what kind of boat are interested in. we can meet your requirements in PRICB, 
wROUALITY and DELIVERY. 


— 














Please bear with us until 


AFTER THE WAR IS WON 


Hundreds of installations—they aggregate over a million 
and a quarter h.p.—couple engine or reverse gear shafts 
to propeller shafts, also on heavy duty power machinery. 
Each installation, free from misalignment troubles, is the 
best reason you should use 


FRANCKE FLEXIBLE COUPLINGS 


The result of satisfactory service—even with increased facilities, 
our factory is swamped with coupling orders, the kind to which 
we are privileged to give priority. Get acquainted now—Litera- 
ture on request—Deliveries later. 


Smith-Serrell Co., Inc. 


General Sales Agent for The Francke Co. 
West St. Bldg., New York City 

















Re-Cover Your Own Top. Save 3 


If your boat top frame is in good condition, send for 


our “Casco” system measuring chart—fill in—return 
to us—and we will send a new top covering that you 
can put on. We absolutely guarantee fit and perfect 
satisfaction, and save you half the usual cost. 

Write for catalog containing chart and complete line 
of samples of the best top materials made. 


The Cincinnati Auto Specialty Company 
Boat Dept., 4th & Elm Street, Cincinnati, Ohio. 





















Self - Locking 
STEERERS 


Geo-B-CARPENTER & CO. Chicco, uss 














Thompson Bros. Boat Mfg. Co., 1805 Ellis Ave., Peshtigo, Wis. 
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Metal Adjustable Shaftlog 


ECONOMY AND EFFICIENCY 
Get in line with our all-metal adjustable shaftlog 
and couple up with our double-grip clutch 
coupling. 


Size Length Price 
No. 1— to %&” ) | ee $3.50 Clutch 
No. 2—11 4 to 1% = 16... seen ees 4.00 Coupling 
No, 8—1% to 1%” | ee 5.00 
No. 4—1% to 2” } SS 8.00 

Size MADE OF BRONZE Price 
NO. 1 ccccccccccccccccccceeccees $6.00 
NO. 8 cccccccccccccccccccscccecs 9.50 
NO. 8 ccccccccccccccsccceseccecs . ro4 
NO, & ccccccccccccccccccesseccss 

ciorcn COUPLINGS 

Size Price 
No. 1—Will hold 11-in. propeller. 8. 00 No 3-20- inch propeller. . = OR 
No. 2—15-inch eg eocceece 7.50 No. 4—Larger than 20-inch.... 15. 00 


d with us and save m 


THE E. J. LIST MFG. COMPANY, Havana, Illinois 








BoatinG, the National Magazine of Motor Boating 
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NET THES 
QGAFF 


‘Quality without Extravagance”’ 





The Matthews Boat Co. “storsce Basin” Port Clinton, O. 














The pleasures of boating are enhanced by the feeling of Security one enjoys if your Craft is protected 
by GOOD WOOLSEY PAINT and VARNISH—TOP and BOTTOM. 


WOOLSEY COPPER PAINTS 


MARINE PAINT SPECIALTIES ARE THE WORLD’S STANDARDS 


Copper Paints—Brown, Red and Green, Yacht White, Deck Paint, Marine Mixed Paints, Metal Bot- 
tom Paint, Seam Paint, Seam Compounds, Sparon (Spar) Varnish, Engine Enamels, Canoe Enamels, Boat 
Bottom Seam Compound, etc., etc. 


C. A. WOOLSEY PAINT & COLOR CO., Jersey City, N. J., U. S. A. 


Send for our Marine Booklets, Free—Contain Color Spots and information “How to Paint a Boat.” 





















IMPROVED MOTOR BOAT CLOSET | The J. H. Curtiss Co. With Pump 
: Pioneer Specialists in Marine aan and Fixtures 
p ° ckel-plated. Porcelai 
Sanitary Fixtures Bowl. rere Girese pe 
Figure seared’ in''the "teat anus ‘ai | Quartered Oak Case. 


MoTOoR BoatinG, December, 1907, 






hundreds of Curtiss fixtures Cock on pump swings 
have been installed in motor upward, thus prevent- 
cruisers and yachts of all sizes, 
including some of the finest ing breaking of bowl. 
boats launched within this Soap-dish is porcelain 
Dimensions : period. and removable. << 
x 18 x 11" high The Curtiss tine is exception- { 
Hes 4 ; -~ ee — in type, No. 5 
Linder. size and price to meet every pos- 
For above or be- sible requirement. Each model Height, 19 inches. 


low water line. has been designed in accordance Width, 19 inches. 
































The best little closet on the market today, possess- with our wide experience in Depth Closed, 6 inches. 
ing many of the advantages of the large size toilet. boat work and can be depended 
All brass and porcelain. Oak seat and cover. upon in quality, service and Quartered Oak Case, Each... 
slate goto murat ndrancis, wen ar | Sra Smoot] wahnany Ca, Edna > 400 
PREY ntasdeiasstcenineenedvencnseend $25.00 model. Fig. 1882 
THE J. H. CURTISS CO. 2 South Street, New York 
RT a oT <a 0 ee eee es } . 





Twenty-five years’ experience designing and building all types and sizes of pleasure and commercial boats—large, well-equipped shop—experi- 
enced workmen—excellent shipping facilities—low overhead expense—good boats at eC prices. Get our specifications and figures for your new boat, 


and you will never forget it. There is a reason. DACHEL-CARTER BOAT CO., Canal St., Benton Harbor, Mich. 





When writing to advertisers please mention MoToR BoattnG, the National Magazine of Motor Boating 
dvertising Index wiil be found on page 96 
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A by LUDERS designs for a 


We are prepared to accept orders for Duplicates from Yachtsmen who will appreciate what 


LUDERS MARINE CONSTRUCTION CO. 


STAMFORD, CONN. 


of Coast Defense type have been accepted by the 
United States Navy Department as the Best Type of 
all Designs submitted by the Leading Naval Architects of the country. 





65-foot express cruiser 
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THE VIPER CO. Ltd. 
Picton, Nova Scotia 


High Speed Sea Sleds and 
Surface Propeller Boats 


MURRAY & TREGURTHA CO. 
340 West ist Street 
South Boston, Mass. 














Unit Power Piant Bode “EF” THOROBRED. 


Furntehed wtih or without ‘Unit Power Plant. RED WING MOTOR CO., 





Fed Ming Crarebrad 


built up our immense business. The “know how’’ makes Thorobreds do their work easily and well; big and modern manu- 
facturing facilities accounts for the low price, for we buy, manufacture and sell in large quantities. YOU GET THE 
BENEFIT. 


Tell us your motor wants today. Get the motor that has made a repu 
Four sizes: 14 to 40 H.P., 4 cyl. 4 cyc. You can save by burning kero: 


You Can Have Peace 
Tho the World Cannot-- 


In the matter of motor satisfaction, the Red Wing Thorobred offers you peace of mind, free- 
dom from repair and excessive fuel bills, and many seasons of genuine contentment in the possession 


of the best marine engine it is possible to build. Thorobred dependability and price is what has 


Dept.B Red Wing, Minn., U.S.A. 





tation and actually lives up to it. 
sene, if you wish. 
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P, H. GILL & SONS FORGE AND 







FINISHED CRANK 


Pins and Bearings. 


Weare furnishing them to some of the leading marine 
engine builders. Carbon and Alloy Steel, Heat 
Treated to your own specifications. We grind all 


complete in our own plant. Let us quote you. 


SHAFTS 





Forged, machined, and finished 





| MACHINE WORKS, BROOKLYN, N. ¥. 














LOWEST PRICE BOAT IN THE WORLD 


$ for 15-foot boat fin- 
ished ready to run, 
with either inboard 


or outboard motor. 
Bullder-Agents Wanted 







for complete k. d. 
boat — a 
oa 
mrFc. co 
6306 Ship St., Saginaw. Mich. 











AVIATION AND AERONAUTICAL ENGINEERING 

















“The only American Aircraft Engineering Magazine.’’ Mak ertisi 
Designers, Engineers, Constructors and Government Officials e Adv ing Help You 
depend upon AVIATION for Authoritative Information on air- . . . 
craft, the industry and the Washington situation As a certain means of insuring future business, 
9 Prints oe Drawings and Photographs of American and advertising now is the best possible way to 
roreign machines. ‘ ‘ 
SPECIAL OFFER: TWELVE ISSUES ONE DOLLAR maintam a — = See wae <4 
Published on the Ist and 15th of Every Month present good will. lo not lose the va perenne 
Single copies 15 cents market created through years of persistent 
THE GARDNER-MOFFAT CO., Inc. effort. 4 
116 West 32d Street New York, N. Y. 











20 years of practical experience. 


-HackerR--CraFT--RUNABOUTS 


America’s fast boats, and built by his own Company. 





Serve you on the water, as the Auto does on land 


HACKER CRAFT are designed and built under the personal supervision of John L. Hacker, designer of most of 
They represent his latest work, and have back of them his 


They are the utmost in Swift-Luxurious Water Craft. 








, ea 


\ “FIRENZE-lU”"—Actual Speed 32.2 Miles. 





“SEA-PUP-II”—Actual Speed 32.7 Miles. 


~ 


MOST EFFICIENT 32-FOOTERS EVER 
PRODUCED. 


Guaranteed speed 30 miles with Four 
Cyl.-100-Sterling 


HACKER 26-FOOT SPECIALS 


A few of these are still available. Pow- 
ered with Wisconsin Motors. Speeds 
from 23 to 25 miles, and delivered as 
complete as an Auto of the higher class. 


Write for particulars today. 


JOHN L. HACKER BOAT C0. 
323 CRANE AVENUE 
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KEY MODEL 








Wrench 


First aid in 


construction 


Made in 28”—36'"— 
48” —72" 


COES WRENCH 
COMPANY 


WORCESTER, MASSACHUSETTS 
U.S. A. 


OR YOUR JOBBER 











. ORM 9 
BALL BEARINGS 


(Patented) 


The user of a boat or engine notes only the bare fact o1 
failure. He concerns himself little with the cause of 
that failure. He puts the full responsibility up to the 
builder of the boat or engine. His condemnation covers 
the outfit as a whole—no matter how small the part to 
which the failure is directly chargeable. 


Failure of a bearing in magneto or lighting gen- 
erator means, in effect, failure of the boat 
or engine. Responsible builders, therefore, have 
protected themselves by adopting magnetos and 
lighting generators embodying the _ security 
against bearing troubles for which “NORMA” 
stands, 


Be SURE. See that your Electrical 
Accessories are “NORMA” Equipped. 





THE NORMA COMPANY OF AMERICA 


i799 BROADWAY NEW YORK 
BALL, ROLLER, THRUST AND COMBINATION BEARINGS 











Why not have 
a Speedometer 
on Your Boat? 


Masters Boatmeters 
are suited to all. sizes 
and styles of Boats. 


Send fer catalog 


Irvin W. Masters, Mfr Muncie, Ind. 




















A Common-Sense Motor at a 
Common-Sense Price 


Before you buy a marine motor of any size or type let us tell you 
about the Miller model best suited to your purpose. Let us explain 
Miller design and construction, Miller economy and low prices, 
and Miller service and satisfaction. 

Miller Motors are giving extreme satisfaction in every kind of service, the 
world over. They embody every essential feature for maximum efficiency 
and reliability. They offer the greatest value for your money because we 
have adhered to standard construction without wasting money on experi- 
mental designs. 







Fourteen models, all four-cycle. 
Medium and beove, duty types. 
4 to 65 HP. 


Write today for catalog and prices 


Miller Engine Co. 
2329-2331 N. Talman Ave. 
Chicago, U. S. A. 


AGENTS: 
Consolidated Gas & Gasoline 
202 Fulton Street 


. New Orleans, 
Pacific Marine Cameo Co., 
78 Marion St., Seattle, Wash. 


ee i ee 





When writing to advertisers please mention MoToR BoattnG, the National Magazine of Motor Boating 


Advertising Index will be found on page 96 





MoroR BoaTING 





June, 1918 













Which Boat Goes the Fastest 
and Saves the Most Fuel? 


One has a clean, smooth, slippery bottom 
and is driven at a high rate of speed with 
the least possible power. The other is 
heavily penalized with marine growth 
and a foul bottom—which often costs 
50% of its efficiency. 


STEARNS-McKAY MFG. CO. 
Marblehead, Mass., U.S. A. 





Va 





SPEED! 


HE ‘Koban gives you greater speed be- 
cause it has more power. Its two cylinders 
enable it to deliver maximum 
power from every gallon of 
gasoline. 


The Koban is the motor for 
those who demand real 
service, efficiency and sim- 
plicity. 

The Koban does not 
shake the boat, because its two cyl- 
inders fire at the same time, neutral- 
izing the shock. Only by this 2- 





cylinder opposed construction can 
you avoid the vibration that makes 
riding disagreeable, opens seams and 
ruins rowboats. Special tilting device 
for shallow water. 

The Koban is also used in commercial 
work, because of its power, speed and 
reliability. It is used by the U. S. Gov- 
ernment and in 36 foreign countries 


Write for illustrated catalog. Dealers 
and local agents wanted. Write for 
full particulars. 


KOBAN MANUFACTURING CO. 
246 South Water St., Milwaukee, Wis., U.S. A. 


Starts eas- 
il 


y — re- 
versed by 
ressing a 
utton. 
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It’s up to the Regatta committee to see that the 
events take place smoothly and everything is 
properly handled. 


On regatta day—for running around giving 
final instructions, policing the course, prevent- 
ing mishaps and fouling—there’s nothing han- 
dier than the 


EVINRUDE 


DETACHABLE ROWBOAT & CANOE MOTOR 


Simply give the steering handle a twist and the 
Evinrude reverses—instantly. Or you can turn around 
within the length of your boat. Flexible, dependable 
power that affords maximum convenience. 

Special method of balancing gives wonderfully smooth, 
vibrationless running. Evinrude Built-In Flywheel 
Magneto. New refinements. 









Write for catalog and dealer’s name. 
EVINRUDE MOTOR CO. 
858 Evinrude Block Milwaukee, Wis. 


Over 90,000 sold. Used by 25 Gov’ts. 
Also mirs. of the Evinrude Oil Engine. 


WA BA De 








DISTRIBUTORS: 
69 Cortlandt St., New York, N. Y. 
214 State St., Boston, Mass 
436 Market St., San Francisco, Cal 


211 Morrison St., Portland, Ore 
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The Dunn Motors of 1918 Models 


Can be operated equally well on either kerosene or gasoline 


2 H.P. 6 H.P. 
$75.00 

















12 H.P. 
$115.00 


Cut of 3 cyl. 6 H.P. motor and cut 
of 3 cyl. 12 H.P. motor. 











Cut of 





Cut of 


DUNN MOTOR WORKS, Ogdensburg, N. Y. 


single cylinder 2 H.P. 


16 H.P. 
$135.00 





4 cyl. 16 H.P. motor. 


Write us for catalogue or, better still, send your order 
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Cut of 2 cyl. 4 H.P. and 2 cyl. 
8 HP. 
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4,6 and 8-cylinder marine 
gasoline engines—the dis- 
tinctive type—built for those 
requiring the best. 


To meet the large demand 
for the SPEEDWAY engines, 
we have several models in 
stock ready for those inter- 
ested in immediate delivery. 


Gas Engine & Power Company 
and Charles L. Seabury & Co. 


Consolidated 


Morris Heights “ York City 





Human life is priceless. Human safety is too 
vital to permit taking any chances. Every man, 
woman and child who goes on the water, whether 
in a motor boat, yacht, or in a liner crossing the 
submarine zone, should be provided with the 


International's 
EVER-WARM SAFETY SUIT 


THE REAL LIFE PRESERVER 
IMPORTANT NOTICE 
















The thousands of owners and friends of our great 
life saving suit will be interested in the fact that,— 
By a decision just handed down in the United States 
Circuit Court of Appeals, Judge Rogers, 
Hough and Hand, the International Life 
Suit Corporation’s rights as the sole 
agents and distributors for the Ever- 
Warm Safty-Suit are absolutely estab- 
lished. 


For free illustrated booklet, price list 
and order guide write to 


THE INTERNATIONAL 
LIFE SUIT CORPORATION 


(Sole Agents and Distributors for the 
United States, Canada, and all foreign 
countries.) 


10th floor, 11 Broadway, New York 
Phones, Bowling Green 8609 and 8775 













































The Right Motor 
tor Your Boat 


Going to the lake? Strapan ¥f 
row boat motor to your auto run- 
ning board; take it in the camp- 
ing kit, or as baggage. 


At the lake attach it to an ordi- 


a nary row boat and you have a 
motor boat. It’s a handy motor. 
te Its principle is two-cycle. 
This SA row Inboard RINE ED ENGINES 
oe motor is 
perfect in prin- 
7 ciple and per Why 2-Cycle Motors? 
formance. Be- 
ing of two-cycle A single-cylinder motor becomes 
Se in power virtually a two-cylinder 
ing gears, it runs —economical, portable—the ideal 
backward as light-duty boat engine. 
’ well as forward. 
_ For Heavy Duty 
For heavy duty there is an $f 
.P. 4-cylinder, 4-cycle engine —a 
.00 rugged motor, indeed. Get the 
book about ¥f motors and 
cyl. read the 30-day trial offer. 
LOCKWOOD-ASH MOTOR CO., 
1801 Horton Ave., Jackson, Mich. 











“Sands” Marine Sanitary Fixtures 


ets for small boats at puoses within 
cone of ain feoeal one NOW in YOUR bo 


























PLATE 8-126 


The “Glenora”’ 
Composition flat 
“BOW” CLOSET—PLATE $-2050 *#¥ Se® cock. eS - 
(Design Patent Applied For) Price WINNER”—PLATE 8-206! 
The “Bow’’ Closet, vitro-adamant =. inch m4 25 (Patented—Copyrighted) 
bow! ts ame. Coated at us ri yee ee 4g 5 Water Gteset. 
swin andie. u “ tro- dam: Bow! le 
Sed. taza wtive." "Space occu:  - 82 — "SRA Sands’ Special qui a 
Pump rough with falohed, trim. a 2%" 2nd ing supply valve 
mings. oak seat, N. $30.00 Plate 8-2000 | Fixture as described $94.00 
TITTTITITITTiTt tT aad oak Booceeececeoosovcee 
Dimensions: front to back 23 In.. PLATE 8-2062 Plate an Gian so ane 
width 14 In, height 12 In. Angle Patton ith eck sont and cot. $25." 


Net weight. "85 Ibs. Shipping, 70 tbs. Pg vais go 


Price, per 
+ pair ....$6.00 


New Style Double-Acting Brass 
pm Pump, with foot attachment 

5 ft. discharge and suction hose 
with brass strainer. 


No. I—1'%”" diam., 15” long. ..$5.00 
—i2” diam., 15” long... 6.50 
Ne. 3—2”" diam., 24” long. ..14.00 





Owing to the abnormal high 
are of ma 

















ri ity al 
and labor, selling press ome 
PLATE 8-3190 ditions ranging from llat prices ceAve OaEbA 
Gorner' Lavatory with. MF. jist based upon ot. PLATE 8-750 similar te 
Brass Pu and waste fittings a, c.-3 — A, 
qngn. Bail “-B" $25.50 Prices on request. ' 
A. B. SANDS & SON COMPANY 
1849 > aie Years of Quality” 1918 
ios anufacturers In the World of 
NE PLUMBING — 
22-24 Vesey euest New York, U.S. A. 
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RICHARDSON QUALITY 


ET us build your next boat, whether for pleasure 
or commercial use. We are equipped to produce 
high grade runabouts, cruisers, small tugs and com- 
mercial vessels at the lowest possible cost. We supply 
anything from K. D. frames to complete outfits. 

Our plant is compact and efficiently organized, wita no large 
overhead to run up the cost of production. Our location gives 
us first pick of the largest lumber stocks in the East. Our 
U. S. Coast Guard Cutter No. 33 workmen are master boat craftsmen. Richardson 23° x 5’8” Runabout 

Now building Cutter No. 41 
























Write today for sketches and estimate on the type 

of boat you want. Built from our own plans or We have a few of our standard 25 ft. V-bottom rup- 
Richardson Commercial Boats and Cruisers are built from those of your architect. Twenty-five foot abouts in stock for quick delivery. These are ideal 
to order to meet individual requirements They em runabeuts in stock for general use with medium or low powered motor, 
body the features you want at a price that is most - : bl a d 
attractive. Let us figure with you-—-write us for details Staunch, comfortable, seaworthy and economical t 
stating your desires RICHARDSON BOAT cs... North Tonawanda, N. | « run—finely finished boats at a moderate price 











KR. M. Bvid Company 


LICENSER OF THE HVID OIL ENGINES 
First National Bank Building, :: Chicago, IIl. 


We solicit correspondence regarding license to man- 
ufacture engines under patents owned by us. 
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“HVID ENGINES RUN ON ANY OIL WHICH FLOWS A FACT of particular significance! In so 
FREELY” long a tussle with Old Neptune, such re- 
Highest fuel economy. Extreme simplicity. sults could be attained only by constantly striv- 
Absolute reliability in operation. ing to uphold the highest standard of excellence. We make 
No preheating or starting on gasoline at any time. “DEPENDABLE” MARINE HARDWARE! Look 
No ignition devices of any kind. No carburetors. for the @ Trade Mark. It’s your protection. 
The simplest and most reliable engine built. STUFFING BOXES and Stern Bearings 
Thousands in use now in sizes from |, B.H.P. to 100 Made of special Bearing Mixture. Easy to pack; = 


B.H.P. per cyl. 


plenty of packing space. Accurately machined; all parts 
interchangeable. Check nut when set is proof against 
any movement of the follower nut. At your dealer’s or 
write us. Literature free. 


GET THIS BOOK 
“Sea Craft Suggestions 
and Supplies”—enlarged 
edition—216 pages. Full 
of live hints for boatmen 
on Ground 
Tackle, Com- 
passes, etc. 
Sent only on 
receipt of 25c. 
Well worth 
having. 

















It pays 
to buy I 
our 


kind 


Makers 
of Maxim Silencers 
for Motor Boats 








View showing a 2-cylinder, 20 B.H.P. Hvid Oil] Engine as built by the 
Burnoil Engine Company, South Bend, Ind. 


R. M. Boid Ca., First Nat'l Bank Bldg, Chicago, Bi. 





oe 
Mark 


et 4S. Main St., 








Middletown, Conn. 


20th CENTURY Gasoline Motors 


2-Cylinder—612” x 81”—15-20 H.P.—400 R.P.M. 
4-Cylinder—61” x 842”—40-50 H.P.—400 R.P.M. 
6-Cylinder—612” x 812”—65-75 H.P.—400 R.P.M. 


Strictly high grade four-cycle engines, built for heavy 
duty service. 























65 ft. 2 14 ft.—JINETTA—J. H. Becker 


Most yachtsmen know of the satisfaction given by yachts designed, 
built and powered by us; our experience is at your command; 
plans on file of all size yachts. 





Send Us Your Inquiries 


Morris Heights, New York City 


NEW YORK YACHT, LAUNCH & ENGINE CO. : 
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Wisconsin Motors are known for their ability to get 
maximum power out of every gallon of gasoline. Quiet, 
smooth running, light and compact, they are the prod- 
uct of the highest type of engineering skill. 


Wfzsconsz, Motors 


for marine use contain those same qualities that have made 
Wisconsin Racing Motors champions of the world on road 
and speedway. If it’s a Wisconsin it’s a consistently depend- 
able motor. 


WISCONSIN MOTOR MFG. CO. 


Station A, Dept. 302 Milwaukee, Wis. 


New York Branch: 21 Park Row, T. M. Fenner, Factory Representative. 
Pacific Coast Distributors: 1310 So. Los Angeles St., Lost Angeles, Cal. 


UVR UIOUIOOIL IES IE SIE SOE SIE SITS is 


Four, six 
and eight 
cylinder types. 
Write for 
specifica- 
tions. 











gasoline or oil engine—tractor, truck, marine, 


They are free from complicated mechanism and 


OILERS 


BUILT BY THE WORLD’S 
LARGEST MANUFACTURERS 
OF LUBRICATING DEVICES 


Detroit Force Feed Oilers are made in many 
styles and sizes suitable for every kind of gas, 


Stationary, automobile or aeronautic. There is 
nothing “hit or miss” about these efficient oilers. 


do not clog up and get out of order. They pro- 
vide the only safe lubricating system for high 
grade engines—a positive, reliable force feed. 

Every change of engine speed regulates oil feed auto- 


maticaliy in exact accordance with need of engine. Posi- 
tive force feed drives the oil to all frictional surfaces. 


Write today for booklet “P.” 


DETROIT [UBRICATOR (OMPANY 


DETROIT, U.S.A. 
MAKERS OF STEWART CARBURETORS 

















Electric light your Power Boat and double 
its value to you. Use it for night Boating 
as well as day. Equally enjoyable and 
just as safe when you use a 


DELTA 


ELECTRIC SEARCHLIGHT 


It lights the way for a thousand feet ahead; is 
flexible; the shaft of light can be thrown in an 
direction to pick out the shore or locate the land- 
ing at once. Focus instantly adjustable. The 
beam can be spread to illuminate a wide area in 
front of the boat. Deltas are powerful and 
practical. Used by the U. S. Government on 
their warships. 





No. 5 Boat Lights are practical and economical 
for medium sized power boats. Afford all the 
advantages of night boating. Operate on two 
dry cells. Can be detached at once from the 
pedestal for lighting uses ashore. 
No. 28A, Lamp runs on two dry cells, throws a 
300-foot beam and is exactly suitable for smaller 
boats, canoes, etc. 
PRICES: 
Delta Searchlight $12.00 
Delta No. 5 Boat Light 3.50 


At all dealers. Write for illustrated circular 


DELTARELECTRIC \Co. 

Bept. 53) Marion, Indiana 
Manufacturers of the 

World's Standard Lamps for Autos, 

tars, wugeies, Bicycles and Hand Use. 








TheWRiIGh Engine 


for Your Boat 


KEROSENE 


The ultimate solution of the fuel problem. Saves more 
than half of fuel expense, without sacrificing flexibility, 
power or reliability. 


The Wright Kerosene Engine is thoroughly perfected. 
The kerosene is perfectly gasified before it enters the 
cylinders. It burns clean, free from carbon or lubricat- 
ing troubles. No smoke or odor in exhaust. 
Valves in cylinder heads. Make and 
break ignition. Bosch Low Tension Magneto 
7%”, 22-30 H. 
9 ”, 35-45 H. 
7%”, 30-40 H. 
9 ”, 45-60 H. 
OG cccccs 6 7%”, 45-65 H. 
6-Cyl. 9 ”, 70-90 H. P. 
6 x 7%” runs from 400 to 550 R. P. M. 
7% x9 ” runs from 350 to 475 R. P. M. 


HMMM MH 


Write to-day for full 
details. 


Agents Wanted. 


WRIGHT 
MACHINE 
COMP ANY 


Owensboro, 
Ky. 
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AClean-Cut Power Plant 


for Commercial Boats and Cruisers 
Model D-4, Medium Heavy Duty 


36 Horse Power Bore, 4% inches Stroke, 8 inches 
Quality construction throughout—in design, 
materials, workmanship, finish and equipment. 
Exceedingly compact for its power and ex- 
ceedingly sturdy for its size. 

Write today for full description and prices 


The Gray & Prior Machine Co. 
56 Suffield St., 
Hartford, Conn., U. S. A. 
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Built for Hard Work 


Sturdy, swift, seaworthy and roomy. 
This is but one of the many powerful 
commercial boats we have built. It’s 
experience thatcountsin building work 
boats—experience and common sense. 
That’s why there is no guessing about 


Racine@is WORK 


BOATS 


Whether you need a Tug, Tow Boat, Fish Boat, 
Cargo or Passenger Boat (gasoline or kerosene 
motive power) there’s a RacineWis model to meet 
your needs — or we will design and build one espe- 
cially for you. You will find the price reasonable. 


Tell us the type boat you want. See what we can do for you. 


RACINE BOAT COMPANY 


1615 Racine Street - - Racine, Wisconsin 
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What Mullins 
Has Done for 
the Boating World 


Through Mullins, every boat user can have a boat 
designed by America’s leading naval architects 
and built by the highest skilled boat builders— 
without paying built-to-order prices. Today over 
68,000 Mullins rowboats, power boats and canoes 


are in use. 


They are light and graceful, safe and sea- 
worthy—built in the world’s largest pleasure 
boat factory. 


Mullins’ speed models hold world’s records. 


THE W. H. MULLINS CO., 


81 Franklin Street 
SALEM, OHIO 
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“Builders of Better Boats 
for 21 Years” 
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Universal 
Dependable 
Supplies 
at 
Money Saving 
Prices 





Can You Equal These Prices? 





Class 1 Lamps 3.95 
Class 2 Lamps 7.50 
Pol. Brass Flag Pole Sockets, 

per pair 55 
Two Tone Horn .90 
Guaranteed Jump Spark Coils 2.50 

Complete Catalog 
upon request 


Universal Motor Boat Supply Co. 


Atlantic Highlands, N. J. 
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Getting the Most 


=—=out of Your Engine== 





You can’t expect to get the full quota of power, service 
and durability out of your engine unless you supply it 
with a lubricating system which cannot fail under any 
condition. Remember that a marine engine operates 
under full load all the time, and that even a momentary 
failure of lubrication means metal to metal contact of 
wearing parts which will result in scored cylinders and 
burned out bearings. 


MANZEL Fer OILERS 


pump the oil under pressure to each wearing point individually. 
Nothing is left to chance. As long as you can see oil in the sight 
glass you know that each part is being properly supplied. 


Manzel Oilers not only make complete failure of lubrication impossible 
but by their uniform measured operation they use the minimum of oil and 
reduce engine wear to the 
lowest possible degree. 


Made in a complete variety 
of sizes and styles, from 
one to fifty feeds. Rotary 
or Ratchet Drive. 





Write today for copy of 
our free booklet on lubri- 
cation. 


MANZEL BROTHERS COMPANY 


295-297 Babcock Street Buffalo, New York 











Flexibility With 


KEROSENE 


There's one successful way to get it—install an Olsen 
Vaporizer. Easily and quickly attached to any | to 3 
inch carburetor. It gives your motor increased flexi- 
bility, the same power as gasoline and nets you a saving 
of from 50 to 60 cents on every dollar's worth of fuel. 
The Olsen burns clear kerosene down to the last drop 
and is equally efficient on low, high or medium speed 
motors. It has taken the place of so-called kerosene 
burners as factory equipment among several makes of 
marine motors. 


If you expect to install a new motor this spring insist 
that the manufacturer supply your motor with an Olsen. 
If you plan to use your old motor you easily transform 
it into a kerosene burner by attaching an Olsen yourself. 


Read what the Olsen 
did in the Grenfell Trip 
to Labrador. Our 
booklet gives this and 
other interesting experi- 
ences. May we send 
you one? 





Full Cost Refunded in 30 Days 
on Request 


U. S. VAPORIZER CO. 


216 STATE STREET BOSTON, MASS. 











Kablepber? 1.11" ENGINES 





Positive Governor Control from No Load to Full Load. 
Variable speed instantly obtainable from just “turning 
over” to wide open. 


Operates on any of the crude fuel oils or kerosene. 


Absolutely reliable. Fuel consumption .55 Ibs per H.P. 
hours. 


SIZES 60 H.P. UPWARDS 


KAHLENBERG standard engines in medium and heavy duty 
types are made in sizes from 2 to 54 H.P. and we would strongl 
recommend them for operating on KEROSENE, SOLAR OIL 
and GAS OIL. You ought to know more of the exclusive advan- 
tages the KAHLENBERG offers you. 


Write for our literature stating your requirements fully. 


KAHLENBERG BROS. CO., Manufacturers, 
12th and Monroe Sts. Two Rivers, Wis., U. S. A. 



































Distillate, Kerosene, Gasoline 
The SCRIPPS line is unusually complete. It 


includes power plants for every marine pur- 
pose, of every size and type from 10 to 125 
H.P.—all four cycle engines in two, four or 
six cylinders, medium duty or high speed— 
some using gasoline exclusively, others fitted 
for burning either gasoline or kerosene. 


Catalogs on request. 
SCRIPPS MOTOR COMPANY 


631 Lincoln Avenue, Detroit, Michigan, U.S. A. 
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A Handful of Portable [lumination 


The Cell-Beam Concealed Searchlight is a portable lamp, 
not a stationary searchlight, yet it throws more actual light 
than the ordinary searchlight. It throws a concentrated beam of 
light 500 feet and also supplies a general diffused illumination in 
the immediate vicinity. It weighs less than a pound, measures 
5%” over all, is beautifully nickel-plated. Attaches with a clip 
to any convenient place around the boat. Not only a highly effi- 
cient Spot and Searchlight, but the most efficient trouble and in- 
spection light yet developed. The first really handy searchlight 
designed for the Motor Boat Owner. Order one TO-DAY, try 
it, if you don’t like it, send it back and we will refund your 
money. 


THE CELL-BEAM CORPORATION 
501 Fifth Avenue New York City 











Here’s a Big Bargain 
in Continental Motors 


Genuine 6-cylinder “Continental” motors, 
size 31. x 5'%4, equipped with Bosch mag- 
neto, Schebler carburetor and Auto-Lite gen- 
erator. Absolutely new and unused— 


ALL FOR $148 
Less Than One-Third Cost 


JUST THE MOTOR FOR YOUR BOAT 


Send today for descriptive circular, blue prints and 
ful engineering data. Immediate shipment guaran- 


teed. Address 


Standard Motor Parts Company 


585 Franklin Street Detroit, Mich. 





























AUTOMATIC engines are known 
for their economy of operation and 
upkeep and their ability to give power 
under all conditions. This service 
means a great deal to any owner, it 
makes no difference what kind of a 


boat he has. 
Furthermore, the AUTOMATIC en- 


gine is simple in construction and easy 
to care for. It will operate efficiently 
on gasoline, kerosene or distillate. 
The power is flexible and thoroughly 
dependable. Let us send you full in- 
formation of the engine that will meet 
your requirements. 


Cruiser models, 30 to 250 H.P. 
Work boat engines, 3 to 250 H.P. 


The Automatic Machine Co. 
BRIDGEPORT - - CONNECTICUT 
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EXCALIBUR! NN 
~ 


To forge another irresist- 

ible weapon like King 

Arthur's sword of old— 
EXCALIBUR! 


ELIZABETH . AN NEW JERSEY 


REAL FIGHTING INDUSTRY 





America’s Standard Four-Cycle Engine America’s Standard Four-Cycle Engine 


Where Quantity Production— 
cuts the costs and keeps 
up the “Kermath” high 
quality 
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KERMATHS IN THE MAKING—PARTIAL VIEWS OF FACTORY 
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Defective Cable Robs Your 
Boating Trip Of Its Pleasures 


Nine times out of ten a stalled engine isn’t engine trouble. Neither is 
it spark plug trouble. The cable is the place to look. 


Do you know that for an insignificant addition in cost you can secure a 
cable that’s strictly proof against water, heat, oil and vibration? 
Don’t put up with unnecessary cable worries. Instead write Dept. M. B. for cable bulletin today. 


om DISTRICT OFFICES: 
' WARREN DETROIT, MICH. 
SAN FRANCISCO, CAL. 


2 OHIO LOS ANGELES, CAL. 
Clectric Company SEATTLE, WASH. 
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Established 1849 | O) O) oe DILEK) 310). @ Gra Om 229-233 Fourth Ave., N. Y. City 








JEFFERYS MARINE GLUE 


_ WATER PROOF your fishing boat, rowboat or outboard motor boat permanently with Jeffery’s Marine Glue and cotton cloth. 
Stiffens hull 15 to 33%, makes boat lighter-than when watersoaked, never leaks, lasts a lifetime and doubles life of boat. No over- 
hauling or caulking, no waiting for seams to swell. Write for our free booklet which tells exactly how to do it. 
















It pays to use Jeffery’s in the first place, every time. Jeffery’s is universally conceded to be the best and most reliable marine glue. 
Jeffery’s Glues are specified by the best designers and used by the best builders. A little investigation will show you why. 


No. 1—Extra Quality for No. 7—Soft Quality for Waterproof Liquid Glue is used for the same pur- Special Marine Canoe Glue. 
Deck and Hull Seams of Waterproofing Canvas, poses as No. 7, Soft Quality. Ready for use Best Filler for Canvas. 
Yachts and Motor Boats. for Covering Decks, Tops and requires no heating; simply open the can and Black, White and Yellow. 
Black, white, yellow or or Cabins, 4 yer — paint it on. Especially recommended in combina- Every canoeist should carry 
mahogany color. Give Black, obi ‘ ying tion with linen between the diagonal planking of one of our 35c emergency 
black the preference; it With 4 loa i anes aeoe flying boats. Will also attach canvas, cork, felt, cans. Sent by mail on re- 
is more elastic and satis- P rubber, leather, and linoleum to iron, steel, or ceipt of 40 cents in stamps. 


. a year it will last as lo 
factory in every way. pA boat. "s wood. Canada 47 cents. 


















FOR SHIPS’ DECK USE No. 2 First Quality Ship Glue, or No. 3 Special Navy Glue 
Put up in 1, 2, 3 and 5 Ib. cans; also 14, 28, 56, 112 Ib. boxes. 


Sold by all Yacht, Boat and Canoe Supply Houses, Ship chandlery, Hardware, Paint, Oil and Sporting Goods Dealers. 
Send for booklets, ‘‘Marine Glue, What to Use and How to Use it’’ and ‘‘How to make your Boat Leakproof.”’ 


L. W. FERDINAND & COMPANY, 152 Kneeland Street, Boston, Mass., U.S.A. 
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OPERATES ON LESS THAN 1 POUND OF 
COAL PER HORSE POWER PER HOUR 





HE 65-foot oyster freight boat “ISAAC 

FASS” is the most economically operated 
boat on the Chesapeake Bay. Her 90-H.P. gas 
engine is supplied with gas made from coal by a 
100-H.P. GALUSHA GAS PRODUCER. Fuel 
cost is equivalent to gasoline at 2 cents a gallon. 
A steam engine would use five times as much coal. 


Capacity, 1500 bushels of oysters. 

Speed, eleven miles per hour. 

Fuel Consumption, 75 pounds of coal per hour. 

90 cents worth of fuel used in 45 mile trip. 

Insurance fully one-third less cost than oil powered boats. 
Starting time required, 10 to 20 minutes. 


Now, send for full descriptive matter and read what the 


Ss «= ““GALUSHA” will do for you. 


NELSON BLOWER & FURNACE CO. 


Elkins and “L’’ Streets, South Boston, Mass., U. S. A. 








“ I ‘HE advantages of employing Wyman-Gordon Guaranteed Forgings in 
the construction of marine, aviation and automobile engines are now 
realized by the leading manufacturers in these industries. 


They are quality forgings, produced by forgings experts, working with a 


degree of knowledge and experience in this work which is not equalled by any 
other organization. 


WYMAN-GORDON COMPANY 


WORCESTER, MASS. CLEVELAND, OHIO 
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LINDERS 


=e -REPAI PT 
without rerinding by the 
TAWRENCE PATENT PROCESS D 


Don't throw away your scored cylinders, Mr. Motor Owner. Don’t scrap your defective cylinder 
castings, Mr. Motor Manufacturer. We can repair them perfectly at a fraction of the replacement cost. 


By the Lawrence Patent Process we electrically fuse a silver-nickel alloy into the scores or defects. No 
score is too small or too big. The bore of the cylinder is not enlarged; the standard piston and rings fit the 
same as when new. The compression is restored and our work is guaranteed for the life of the motor 
Positively cannot warp or harm the cylinders. 


We have repaired by the Lawrence Process the cylinders of some of the finest marine, automobile and indus. 
trial motors in service today. We now have on our books as regular customers some of the largest manu- 
facturers of high grade automobiles and marine motors. We can save money for you, too. 


Write today to our nearest service plant for full particulars and 
quotations on your work, stating size of cylinder and defect. 


L. LAWRENCE & CO. 


Est. 1862 


SERVICE PLANTS 
Ph Mh Mb caeecetssceeucnecoueséuanns 292 Halsey St. 
546 West 45th St. 
Chicago, Ill 1522 Michigan Ave. 
Detroit, Mich....................1246 Jefferson Ave 
Cleveland, O 1810 Prospect Ave. 
San Francisco, Cal... . 116 Hyde St. 





THE NEW ROBERTS 
FOUR CYCLE 


2 CYLINDER 5-8 HORSE POWER 








If you have a runabout, tender or fishing boat up to 25 feet, here is 

the motor that will give you more genuine satisfaction per dollar 

than anything else on the market. It is a smooth running four cycle en- 
gine with first class materials throughout, and is built to meet a definite 
demand for a high grade motor of this small size. 


Price $110 with Full Engine Equipment. 


The price of this engine speaks for itself. And it bears the same Roberts 
quality that has always distinguished Roberts power plants in the Marine 


and Aeronautic fields. 


Bore 3%”. Stroke 4”. Weight 178 lbs. Burns gasoline, distillate or kerosene. 
Intake manifold is cast integral with cylinders and exhaust manifold, provid- 
ing plenty of heat for the economical use of fuel. Drop forged steel connecting 
rods, crank shaft, cam shaft and main bearing caps. Nickel babbitt main and 
connecting rod bearings, bronze plunger pump, cop asbestos gaskets and 
bronze piston pin bearings. Equip ti des ball thrust bearing, carburetor, 
spark plugs, priming cups, drain cocks, starting crank and flange coupling. 


Write today for full details. We make many other sizes of 
Roberts motors for marine, agricultural and aeronautic service 


THE ROBERTS MOTOR MANUFACTURING 
COMPANY 
1200 ROBERTS BLDG. SANDUSKY, OHIO 
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For Compass Cards, Watches, Clocks, and Marine and Aeronautic Instruments 


Luma contains genuine radium. 

It is the brightest and most dependable luminous material in 
the world. 

Think of the advantages of a watch or compass that you can 
read on the darkest night without artificial light. 


Luma is now used with complete success on the dials of air- 
craft, marine, and automobile instruments, watches, clocks, etc. 
Its permanency and superior luminosity meet the requirements 
of the British Admiralty and specifications of the United States 
Government. 

Made in several grades or degrees of luminescence, each grade 
containing the exact amount of Radium necessary to assure 
the best results. 


Literature and full information upon request. 


Radium Chemical Company 


Forbes & Meyran Aves.,Pittsburgh, Pa. Astor Trust Bldg.,New York 





King of Marine Carburetors 


NGSTON 


THE WORLDS e 
M 0 ST PO P U L A R all that will B Bapcsdog og ~~ 


est speed and power of which 

your engine and boat are capable. 

And it will do this on the lowest fuel 
consumption per hour, per horsepower. 


The Kingston Carburetor is scientifically designed for 

modern engines and modern fuel. It is making good and 

giving extreme satisfaction on every type of marine engine, auto- 

mobile, tractor, motor cycle or other kind of gas engine. One simple 
adjustment covers all ranges. 


It is the efficiency and popularity of the Kingston Carburetor that has made us the 
largest carburetor manufacturers in the world. : 


Write our nearest branch for details and trial offer. 


Byrne-Kingston & Co., Kokomo, Indiana, U.S. A. 


New York: 1733 Broadwa Los Angeles, Cal.: 334 W. Pice St. 
eta Chicago, lil: 1430 Michigan Ave. Boston, Mass.: 15 Jersey St. 
Detroit, Mich.: 870 Woodward Ave. 
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JOES Reverse Gear 


You'll find Joes Gears on heavy commercial boats, 
on big motor yachts and cruisers, on hydroplanes, fast 
runabouts and pleasure boats of medium size. If you 
want a reliable and durable gear or clutch, you will 
find Joe has the right size and 
type for you, no matter what 


kind of a boat you have. 














The Chomly, 75 ft. x 16 ft. x 8 ft. Diesel Motor with No. 172 Joes 
Duplex Drive Gear. The engineer took the gear apart after a very 
long run, then put down in his log, “Some Clutch.” 











JOES DUPLEX DRIVE HEAVY DUTY REVERSE GEARS 
For Heavy Boats and Racing Craft. 
JOES FAMOUS HIGH POWER GEARS 
For High and Medium Speed. 
JOES HIGH SPEED ONE-WAY CLUTCHES 
Especially for Hydroplanes and High Speed Proposi- 
tions; Smallest Size Transmits 30 H.P. at 1,000 R.P.M. 
JOES SAFETY REAR STARTERS 
Best Made. Absolutely “Kick-proof.” 


Write today for latest catalog. It contains valuable information you 
should have before you select any gear, clutch or starter. It is free. 


The Snow & Petrelli Mfg. Co. 


154 Brewery St., New Haven, Conn. 


AGENTS: J. King & Co., 10 Church Row, Limehouse E. London, Eng.; 
L. H. a Wwe . Seattle, Wash.; Wood Vallance & Leggatt, 
Vancouver, B. C.; A. R. Williams Machinery Co., Toronto, Canada; 
W. E. Gochenaur, 63! Arch St., Philadelphia, Pa.; Pyke Motor & 
Yacht Co., Montreal, P. Q., Canada; Sutter Brothers, 30 Church St., 
New York, N. Y. Service Station, Foot of 92d Street, Brooklyn, N. Y 






































Save the Cost of Your Engine in One Season’s Work 


Harris Kerosene Engines Cost One Cent 
Per Horse Power Hour To Run 


There are HARRIS engines doing actual work today even after 


a service of twenty years. 





When the HARRIS KEROSENE engine was introduced last year, 
the entire production of the plant, at that time, was contracted for by 
one of the largest exporters in this country and there has been con- 
stant shipments going abroad ever since. 


With increased capacity we are in position to accept orders for 
domestic delivery. 


HARRIS engines have plenty of power, developed smoothly and 
noiselessly, and transmitted completely into propelling force. They 
are economical, safe and speedy. Built for long service life. If you 


install a HARRIS in your boat there will be no delavs. 


Tell us your requirements. Write for literature. State boat 
dimensions. 


Wilmington, Del. 
EXPORT OFFICE: 47 Broadway, New York, N. Y. 


HARRIS ENGINE COMPANY 
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Sonora models are notable not only for 
excellence of workmanship, beauty of ap- 
pearance, and magnificence of tone, but for 
the wide variety of designs which the buyer 
can choose from. 

Because so many wealthy business and 
professional men and women have pur- 
chased Sonoras, some people may betieve 
that the Sonora is too expensive for the 
modest purse. This is not true because the 
Sonora can be obtained from $50 up. 

It is often desired to have this phono- 
graph match the furnishings of a certain 
room. 

At the Fifth Avenue Salon of the Sonora, 
magnificent Period designs are now on view. 
These include Gothic, Chippendale, Chi- 
nese Chippendale, Louis XV, Louis XVI, 
Jacobean, Queen Anne, Adam, Colonial and 
Duncan Phyfe. 

Information regarding these or standard 
models will be furnished gladly. When 
writing it is requested that you mention the 
period style in which you are interested. 

It should be remembered that at the 
Panama Pacific Exposition Sonora won 
highest score for tone quality and is now 
recognized as “The Highest Class Talking 
Machine in the World.” 


When writing to advertisers pleas 















BOARD the cruiser, when motoring, 
when at the beach or in the mountains, 
a good phonograph is a delight, but here 
the large cabinet model is an impossibility. 


The Sonora Portable fills this need for a light, easily- 
transported quality phonograph. It has the wonder- 
ful rich true Sonora tone, weighs only 15 pounds com- 
plete, and plays all makes of disc records, all sizes, 
perfectly. 


For your soldier or sailor boy, for weddings, gradua- 
tions and anniversaries, the Sonora Portable is the ideal 
gift. It is really the phonograph of a thousand uses. 


Price $60 
Today write for catalog 


Sonora 


Phonograph 
Sales Companp, 


Ine. 
George E. Brightson, President 
279 Broadway, 
New York 
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“Berling Service 
Is Wonderful” 


—Dustin Farnum 


Dustin Farnum, the cele- ’ 
brated film star, owns the = 
















51-foot cruiser ““Ding’’, said =Z 
to be the fastest boat of her 
type on the Pacific Coast. 


In a recent letter, referring to 
his Berling Magnetos, he wrote 
to the Sterling Engine Co. part- 
ly as follows:— 





= 
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“I appreciated the attitude 
of the Berling people very 
much, as they certainly 
were most attentive and 
wonderful with their ser- 
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There is a Berling Service 
Station near you. 


yea 


Ericsson Manufacturing Co. 
Buffalo, N. Y. 
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Building a War-Time Knockabout 
(Continued from page 43) 


convenient place to store the anchor, rope and other gear. A slatted 
floor in this space made by fastening strips across from one bilge 
stringer to the other will be a great convenience in keeping the con- 
tents out of the bilge water. 

The floor is carried on 7%x2'4-inch beams which in turn rest on the 
bilge stringers as shown in Fig. 1 and Fig. 2. The flooring should be 
sx3-inch white pine dressed and edged but not matched. This should 
be laid with a space between the boards to prevent buckling when wet. 
The three middle boards should be nailed to cleats so that they are 
removable for pumping out the bilge, recovering lost articles, etc. 

THE RupbpER 

The rudder is to be made of 1%-inch oak, the two pieces being held 
together by 5/16-inch galvanized iron rods as shown in Fig. l. After 
the pieces have been fastened together, the rudder is planed to a taper 
so that the after edge is only %-inch thick and the forward part 
brought to quite a sharp edge where it is cut away for the wheel. It 
is to be hung onto the transom by regular rudder gudgeons with long 
straps and also to the skeg in the same manner. The two upper 
gudgeons should be of the double eye type with a galvanized rod run 
through both. The lower eye on the transom being above the eye on 
the rudder, and the upper eye on the transom being below the eye on 
the rudder 

The tiller is made of galvanized strap iron 4%x1% inches bent around 
the rudder and riveted together at least at three places inside the boat 
and fastened to the rudder by two bolts through the whole thing. Bore 
two holes through the inner end for the tiller rope about 18 inches from 
the edge of the rudder. Blocks should be nailed to the deck beam so 
that the tiller cannot turn more than 50 degrees either side of the 
center 

THe Fuet TANK 

When it comes to purchasing the fuel tank, get the best one you can 
afford. The galvanized seamless steel kind generally give the best 
satisfaction. The tank shown in Fig. 1 is 14x24 inches, holding sixteen 
gallons and will be amply big for a 5 h.p. motor. It is held to the 
deck by two galvanized iron straps and sets in chocks on the chines as 
shown in Fig. 2 

The filler pipe should be provided with a brass deck-plate of the 
type that screws fast to the pipe. This prevents spilled gasoline getting 
into the boat when filling the tank. The pipe to the motor should be 
5/16 or better yet 3¢-inch O.D. copper tubing, run along one side pre- 
ferably on top of the chine. Don't run it in the bilge—it’s dangerous. 
Use a good gasoline cock or a globe with a ground union right next the 
tank and another at the carbureter. Have no joints in the gasoline 
line between these two fittings, and solder the tube fast to the union. 
Flanged or compression couplings are all right—but they have been 
known to work loose. In making turns always bend the tubing to a 
large radius, and don't figure the length so closely that you almost have 
to stretch the tubing to make it meet at the ends. Have some slack to 
spare. You cannot be too careful about this part of the work. Re- 
member that the majority of boats lost by fire can trace the cause to a 
leak somewhere between the tank and the engine. 


HARDWARE AND FITTINGS 

Use large diameter galvanized sheaves for the tiller rope at the 
corners of the transom and also at the forward bulkhead. The ordi- 
nary galvanized pulley will cut the rope in an amazingly short time. 
Use fairleaders along the sides to hold the rope in near the planking. 

The steering wheel can be either of galvanized iron or brass, but if 
the latter, be sure it is heavy. Some are too thin and too small to be of 
much service. The chocks should be at least large enough to hold a 
s-inch rope without binding or jamming and the 9-inch cleat will be 
none too big. If you use a padlock on the engine compar:ment be sure 
it is all brass—inside as well as outside—otherwise it may rust shut 
and have to be cut off. A Yale padlock costs more but is worth it. 


CAULKING, FINISHING AND PAINTING 

The caulking and finishing should be done after all the carpenter 
work is complete. For a boat this size the most satisfactory material 
for the seams is caulking cotton. This comes in loosely rolled strands 
ready for use. Use only a caulking iron with a very narrow edge and 
do not drive the cotton in too tight, and use a small wooden mallet, 
not a hammer. 

As one strand of the caulking cotton is not enough to fill the seams, 
it is customary to drive it in as a series of loops. Start at one end 
of a seam and drive in about l-inch of the end of a strand, then 
loop the cotton back and drive in the loop and about l-inch more, 
loop it back again about l-inch and drive it in, the second loop should 
just overlap the first loop. Continue with this method of looping and 
driving until you reach the end of the seam. By varying the size of 
the loops to suit the width of the seam it is possible to have a uniform 
pressure throughout the length of the seam. The seam along the keel 
chine, rabbet, and transom should be caulked very carefully so as not to 
start the fastenings. 

When finished caulking the cotton should be about \%-inch below 
the surface. Now take a sharp plane and smooth up the seams and th 
whole outside of the hull. Do this carefully as any unevenness will 
always show more plainly after painting and it is then too late to cor- 
rect it. Follow up the planing with fine sandpaper. 

After the hull has been smoothed up and given the priming coat of 
paint, putty the seams with either an elastic seam composition or a 
(Continued on page 88) 
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“How to Choose 
a Marine Motor” 


A splendidly illustrated 
booklet that tells how 
to pick the right motor 
for your boat. The 
supply is limited. 


WRITE NOW. 





Buy a Good Motor 


The only motor you can afford to own is 
the best motor you can buy. Steady ser- 
vice, high efficiency, good economy and 
freedom from mechanical troubles are 
more important than a few dollars saved 
on the first cost. 


It costs real money to build good motors 
these days. Present material and labor 
costs have necessarily advanced prices 
somewhat. You must expect to pay a lit- 
tle more. You get just what you pay for 
—only the bargain hunter gets less than his 
money's worth. 


Prices may not go down for several years 
to come. They may advance several times 
before they recede. You can save nothing 
by waiting. Buy your new motor now, 
and enjoy life while you can—but buy a 
good motor—for real service. 


Practically every better grade motor on 
the market today carries a Paragon Re- 
verse Gear as standard transmission equip- 
ment. That in itself is an indication of the 
manufacturer's policy — whether it is 
“Quality” or “Price.”’ 


PARAGON GEAR WORKS 


CUSHMAN STREET :: :: TAUNTON, MASS. 
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Preservation Is 
Economy 


Varnish that is merely 
waterproof isn’t enough to 
protect exposed portions 
of your craft from the 
elements. It must have 
elasticity and utmost dur- 
ability to make its water- 
proof quality worth-while. 


Murphy Transparent 
Spar Varnish 


“the varnish that lasts longest” 


It costs no more than 
ordinary varnish—and it 
is waterproof and _ lasts 
longer—much longer. It 
bends with the boat’s strain, 
yet does not crack. 


Preserve the beauty and 
life of your boats with this 
hardiest of seafaring var- 
nishes. It is easily applied 
and makes your boat san- 
itary and cleanable. 

Our booklet,“ Beautiful 
Boats and How to Care 
for Them,” is free on re- 
quest. 


Murphy Varnish Company 
Franklin Murphy, jr., President 
Newark Chicago 


Dougall Varnish Company, Ltd., Montreal 
Canadian Associate 
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Motor Boats Hunt the Huns 
(Continued from page 56) 
vented by bombing from airplanes and shelling from Flanders and the sea, 

The American built motor boats that proved such a success in the 
raids on Zeebrugge and Ostend were the once despied but now thor- 
oughly appreciated ML’s, the 80-footers built by the Elco Co., of 
Bayonne, N. J. The same boats on which all previous construction 
records were broken. Five hundred and fifty of these boats were built 
and delivered to the British government ready for use in less than 
500 days. 

The first few of these boats were completed at Bayonne, N. J., 
and run to Canada under their own power, then came the cold weather 
and ice, closing navigation. An attempt was made to ship them by rail, 
but after eighty-four had been delivered in this manner, it was decided 
to get out all the parts—every piece entering into the construction—of 
these boats at the Bayonne plant, fit them, ship them to Canada, and 
assemble them at yards near Quebec and Montreal. 

These chasers are of the raised-deck type, 80 feet long and powered 
with two six-cylinder 220 h.p. Standard motors. The interior layout pro- 
vides a chain locker in the forepeak with the crew’s quarters immediately 
aft. The engine-room and galley are located amidship, with the offi- 
cers stateroom aft. 

On deck, a gun is mounted forward just behind the breakwater. The 
chart house and navigation bridge are just ahead of the break of the 
raised deck. The after cabin trunk is built so that the roof is level with 
the raised deck forward. 

Without such motor boats as these, capable of a speed of over 19 
knots, and able to maneuver rapidly—so fast, in fact, that it is all but 
impossible to get the range and then hit them with a large size gun, it is 
doubtful whether such raids as those on Zeebrugge and Ostend could 
be carried out with success. 

Surely the loss of life would have been much greater had they not 
had these fast motor boats to take the men off the block ships, place 
the flares, spread the smoke screen and successfully perform the other 
difficult tasks right under the enemies’ guns. It was the speed and 
maneuvering ability that counted. 


The Air Pilot’s Story 

(Continued from page 56) 
feels just the same as before, and only observation of the surface will 
tell me I am not going where I am looking!” 

“You can’t get much out of observation of the surface of the water!” 
objected the commodore. 

“Not much—but a little,’ was the smiling reply. “I can fly low 
enough over water to see the waves and give a guess as to the distances 
between them. The direction of waves (I am speaking now of waves 
off shore) is normally at right angles to wind direction. And the 
distance of wave tops apart is an unreliable but better-than-none-at-all 
indication of wind velocity.” 

“Well, why is it necessary to know the wind velocity? Except in 
cases of extreme winds, your speed is so much greater that I should 
think you could ignore it.” Speed Maniac was still thinking in terms 
of gas boats. 

“So we might, if it wasn’t for the fact that we have a limiting factor 
called radius of action,” answered the pilot. “We don’t carry gas 
enough for an unlimited cruise. Of course the gas capacity differs 
largely with the machine. This thing I'm flying in now has had all 
kinds of power plants put into it just to see—oh, various things! I 
mustn't particularize too much or Congress will investigate me and 
George Creel sit on me! But at present I’ve a three-hour capacity 
tank. Calling my speed 75 miles an hour, that means a radius of 
action of 225 miles. I can go 112 miles out to sea and turn around 
and come back again. But if I go 120 miles out to sea the only way 
I'll get back is via a boat! 

“This calculation is simple enough—in a calm. But suppose there 
is an ocean breeze coming in at 40 miles an hour. Obviously, I go 
out to sea at 75 miles an hour minus the forty the wind is robbing me 
of—35 miles per hour. And on the return trip I skedaddle home at 
my speed plus wind speed, or 115 m.p.h. In other words, I come 
back”—the pilot pulled an envelope and pencil from his pocket and 
figured an instant—“I come back 3.29 times as fast as I go out. But 
I want to know how far out I can go and still get back. So I say that 
the time on the out journey is X and the time on the return journey 
is X multiplied by 3.29. The sum of the two is equal to the total 
time—180 minutes—before my fuel is used up. It doesn’t take much 
figuring to prove I can spend 138 minutes going out because I can 
get home in 42 minutes. My mileage, of course, is 35 miles an hour 
going or a total of 80.5, and the same returning. And if I don’t know 
the wind velocity or make proper allowances for it, or if it increases 
largely as I go out, I’m going to land in the water! What? Of course 
this is theory—no one works on so close a margin, or takes long water 
trips except in a sea plane or flying boat. But you asked about impor- 
tance of wind velocity!” 

“Well!” The commodore rose and beckoned once more to the white 
coat. “I know a lot more than I did. And all I can say is that—I’m 
glad I’m way beyond the age when they draft air pilots! I think I'll 
stick to two dimensional navigation, thank you!” 

“No, you won't!” The pilot smiled, robbing his direct contradiction 
of any offense. “It’s a big thing now—a new thing—a strange thing. 


But in a few years—maybe less than twenty—flying a plane and run- | 


ning a motor boat, navigating the air and going yachting, will be one 
and the same thing as far as difficulty or danger or their lack is 
concerned.” 
“May I be there to see!” said Wheels. “Here’s to the pilot!” 
And they drank it standing. 
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MAKE YOUR BOAT WORK’ 


HELP WITH YOUR BOAT 


—that food, munitions and clothing will 
not be delayed for lack of means to get 
them “across” promptly. Don’t ask the 
railroads to haul anything that your 
boat can carry. 


HELP WITH YOUR BOAT 


—to furnish the fish that are recom- 
mended as meat substitutes. Be your 
own fisherman. 


HELP WITH YOUR BOAT 


—to guard our harbors and the 28,000 
miles of waterways which are now being 
utilized to relieve rail transportation 
congestion. 


Burn Your Gas for Uncle Sam 





Gro -B-CARPENTER & Co. 


200 West Austin Avenue 
CHICAGO, ILLINOIS 


Manufacturers and distributors since 1842, of Marine Hardware and Supplies. 
Catalog upon request. 
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More Power—Less Gasoline 


Increase your power—save 
fuel and oil, decrease carbon 
trouble, cut down running 
expense with a full set of 








PISTON RINGS 


Seven Years Of Use Has Proved Them 


Many owners install these rings as a mat- 
ter of course in each succeeding engine 
they buy. They have found it real econ- 
omy to put in the best piston rings ob- 
tainable. 


For over seven years McQuay-Norris 
\saniRoor, Piston Rings have been giving 
engine users increased power at decreased 
cost. They improve compression by pre- 
venting escape of gas. Keep down excess 
oil—reduce carbon—keep spark plugs 
cleaner. 


The McQuay-Norris \sauiReor design is ex- 
clusive. Not an experiment but tried and 
found efficient by the test of seven years 
of performance. 


This design is the secret of piston ring 
efficiency. It has solved once and for all 
the piston ring question. Standard every- 
where because they have made good so 
consistently. 

Made in every size and over-size. Fits 
every model and type of motor and en- 
gine. Obtainable everywhere through 
supply houses, dealers, garage and repair 
men. 

BE SURE YOU GET THE GENUINE— 


It will save you the cost of experimenting. 


Manufactured by 


McQuay-Norris Mfg. Co., St. Louis, U. S. A- 


Branch Offices: 


New York Chicago Pittsburgh San Francisco 
Los Angeles Seattle Kansas City 
St. Paul Atlanta Dallas 


Canadian Factory: 
W. H. Banfield & Sons, Ltd., 372 Pape Ave., Toronto 





This Book will save you 
money, time and trouble 


by giving you complete information about all types of 
piston rings, and enabling you to judge for yourself 
the claims of all rings. It will also show you what an 
important part piston rings play in a motor. For your 
own satisfaction, profit and protection, send for your 
copy today. Write Dept. B. 


McQUAY-NORRIS 
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All France Wonders at American Engineers 
(Continued from page 24) 


ing the recent retreat in Flanders the trains carrying both men and 
supplies were repeatedly under heavy fire. The Germans’ advance 
one day drove the British from a position, obliging them to abandon a 
supply of shells valued at $200,000. A murderous fire prevented the 
men from regaining the position. Part of the supplies had already been 
set on fire, when a daring railroad engineer backed his train through the 
barrage and sat calmly, hand on throttle, while soldiers put out the fire 
and loaded the shells on the train. Although the train and locomotive 
were repeatedly struck the engineer finally brought his train safely to 
the protection of the British lines. 

The fighting qualities of the American engineers at Cambrai are 
famous. According to the official British report, a force of American 
railroad men were working in what was supposed to be a safe position 
when the Germans suddenly advanced on them, firing as they came. 
The Americans dropped their tools and seized guns. To quote the 
British officer’s own words, “They held on by their teeth until the last 
moment, inflicting terrible losses on the enemy, when they moved back, 
waited for the Germans and repeated the operation.” 

According to the Director General of Military Railroads orders 
were placed during the first year of the war for 754,000 tons of railroad 
materials, valued at $142,000,000. This is only a detail, however, of the 
great enterprise conducted by American railroad men in France. 


Building A War-Time Knockabout 
(Continued from page 84) 


mixture of white lead and whiting about the consistency of putty, also 
fill all the nail and screw holes at the same time. 

Before puttying, the sides above the waterline should be given a 
priming coat of paint diluted with plenty of linseed oil. Finish with 
three coats of good marine paint. The bottom (below the waterline) 
should be given two coats of anti-fouling copper bottom paint, the 
first coat to be applied directly to the wood. This paint will peel off 
if there is any lead and oil paint on the wood, or any putty along the 
edges of the seams, have the wood perfectly clean. 

Che coaming, bulkheads and all interior woodwork should be care- 
fully sandpapered and given a coat of filler. Follow this with three 
coats of good spar varnish, going over each coat lightly with fine sand- 
paper before applying the next coat. 

The canvassed decks should. be given two thin coats of paint. Do 
not use too much paint on the canvas as it will crack and peel off. If 
it appears rough after the first coat has dried hard, go over it lightly 
with fine sandpaper. For the first season the weave of the canvas 
should show through the paint, but the painting the second season 
should give a smooth finish. 

Nothing will be said here in regard to the installation of the motor, 
as it will vary somewhat with each make and the manufacturers furnish 
full directions. Just one word about the ignition system. Stranded 
ignition wire is covered with better insulation for this service than 
ordinary electric light wire, it ts oil- and water-proof. Keep all wires 
well up near the deck. Under no consideration run wires under th 


° 
floor in the bilge. These simple hints will save you from many ignition 
difficulties. 


What Constitutes A Comfortable Cruiser 
(Continued from page 44) 


ally asserts itself and results, sometimes, in a young mutiny. Little an 
noyances and inconveniences, quite minor in themselves, occasionally 
become exaggerated, thereby creating friction; and thus proving the 
soundness of the expression about familiarity breeding contempt. The 
novelty of roughing it soon wears off, but the desire for comfort 1s 
ever present. Therefore, where the size of the boat will permit, segre- 
gate the crew and everyone will be happier 

A well-equipped galley is, of course, essential to comfort, but there 
are two or three other angles from which it should be viewed. To 
provide meals for a ravenous crew is no small task; so make things 
as easy for the cook as possible by having the stove, ice-box, sink, etc., 
of full capacity. The location of the galley is of importance. 

To be able to stretch ones legs by taking an occasional turn about 
deck is not only a source of comfort but a luxury as well. On the ma- 
jority of small boats, especially of the cockpit variety, there is little 
room to walk about. We have here, however, a boat where one may 
take his constitutional in perfect ease. The forward deck, even, pro- 
vides comfort in this respect, for a railing is provided that is of some 
real service. 

This little vessel should give a good account of herself in rough 
water. Under such conditions comfort again is provided by means of 
the pilot house. This is of value also in cold or rainy weather; and 
with the large transom seat in addition to a regulation berth, the pilot 
house serves a number of purposes. Another feature which is quite 
unusual on so small a boat is the athwartships stateroom. Generous 
beam (12 feet) makes this possible. Beam is a great factor toward 
comfort, but is one too often disregarded when planning a real cruiser. 
Such a craft as this should make a very serviceable party-boat; for as 
it is a one-man outfit, which could be operated economically, a fellow 
should be able to make a very fair living in normal times by chartering 
it out to vacationists. 
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« | COLUMBIAN PROPELLERS IN WAR SERVICE 


the 


<" Columbian Propellers and the Columbian Bronze Corporation are doing their 
sre- utmost to assist the United States Government in every way within their 
wi power. A very large proportion of our total output is for Government require- 
To ments. Of a very necessity we are often compelled to disappoint our old cus- 
tc, tomers. The Government comes first. The Government's requirements must 
a be met, regardless of personal inconvenience or loss. 


ma- We are exerting our every effort to take care of the business placed with us. All 
om orders received are taken care of as promptly and as completely as our organ- 
pro- ization is capable of doing, commensurate with our unswerving insistence on 
i the fulfillment of Government requirements AHEAD of everything. We ask 
uh your patriotic co-operation. Orders that call for stock goods, stock propellers, 
per etc., of necessity receive better attention. ' 
vilot 


= COLUMBIAN BRONZE CORPORATION 


a Executive Offices: 50 Church Street, New York City 


New York City Local Salesroom: Concourse, 50 Church Street Factory: Freeport, L. I. 
Address all correspondence to the Executive Offices except for New York City Sales 
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Serviceable Boat Upholstery 





Mark X before subject that interests you 
and Mail This Coupon to 

E. I. DU PONT DE NEMOURS & CO. 
ADVERTISING DIVISION 



















































































WILMINGTON M. Brg DELAWARE 
Marine Special Auto Enamel 
= Craftsman Fabrikoid Industrial Dynamites 
@ Motor Fabrikoid Blasting Powder 
- Rayntite Top Material Farm Explosives 
piss Fairfield Rubber Cloth Huntings & Trapshooting 
Challenge Collars Anesthesia Ether 
Py-ra-lin Rods & Tubes Metal Lacquers 
= Sanitary Wall Finish | Py-ra-lin Enamel 
Town & Country Paint Commercial Acids 
Vitrolac Varnish Alums 
a Flowkote Enamel Pigment Bases 
Avtoxide Iron Paint Tar Distillates 
Bridgeport Finishes ; Bronze Powder 
PUMMNG so cecccccccvcccccecccsecccocsccecseccsesestoocecsees 
Pee iedcudedeiascecacdiseresetesecepsceneecresecuses 
iat at6nshc66600 ceo 0000 ee cetnesdsncesevceseseenant 
POs dno wocnsncdncteecnccosccccccedsestecesencosnvecs 





Visit the Du Pont Products Store, 
1105 Boardwalk, Atlantic City, N. J. 
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Watermarks, mildew, mould and stains 
are unknown to the boat upholstered with 
sanitary 





REG V &. PAT OFF 


Marine Special 


This beautiful leather-like material wears 
for years—gives all the luxury and attrac- 
tiveness of fine leather—is impervious to 
water, dust and grease—and when soiled 
may be easily cleaned with a damp cloth. 
Used as upholstery on the ships of the new 
Merchant Marine. 


Check “Marine Special” in the coupon 
and get sample and full information. 


Du Pont Fabrikoid Company 


World’s Largest Manufacturers of Leather Substitutes 
WILMINGTON - - DELAWARE 


Works at Newburg, N.Y., and Fairfield, Conn. 
Canadian Office & Factory, New Toronto, Ont. 


The Du Pont American Industries are: 


E. I. Du Pont De Nemours & Company, Wilmington, Del...... Explosives 
Du Pont Fabrikoid Co., Wilmington, Del............ Leather Substitutes 


Du Pont Chemical Works, Equitable Bidg., N. Y. 
Pyroxylin and Coal Tar Chemicals 


The Arlington Works, 725 Broadway, New York, 
Ivory Py-ra-lin and Cleanable Collars 


Harrison Works, Philadelphia, Pa...Paints, Pigments, Acids and Chemicals 


Du Pont Dye Works, Wilmington, Del............. Dye and Dye Bases 
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Showing a group of boats widely different in design 
and size that are satisfactorily powered with the same type 
of Gray Motor, giving their owners the realization of their 
expectations. 


_This is simply a further proof of the wonderful adapt- 
ability of Gray four-cycle engines. 


jeased nan is Mr. : " 
9 1. Tarnoski writes us no 
with his 20-24-hp. ° trouble with his 20-hp 


AD 
Dorl 


ow. = Ay —_ . ‘ - Gray. Cruiser very heavy, 
he can instantly close the :’ ’ *% yet makes 28 miles on 
throttle and go slow ; , — than S callons gase- 
enough for trolling ¢ y : . L ine. pas 
The unusual shape of my . —_ - : = > x ‘ Mr. Hamil‘on tells us: 
boat has its adaptability ‘ eS Se ae — . “On several occasions 
making landings on . when I was making land- 
Vhelpe: while it is shor Weatmen would seve 
too heavily buil! for speed, [ie ” o can't Gear be bee bt 
ay a —= “a have an electric motor.’ ** 
oO Din 


the Gray. : . For Work or Pleasure Boats. 


The Economical, Quiet Operating Gray 4-cycle. 
Model D 20-24 HP. 


What the Gray engine has done for these 
gentlemen and thousands of others, it will do 
for you. The factor of “‘chance’’ is eliminated 
in a boat powered with a Gray. You get, in 
buying a Gray, the experience of a manufac- 
turer identified with the Marine requirements 
covering a period of twenty years. In your 
boat, you want a Smooth, Quiet, Clean operat- 
ing engine, one your women folks can safely 
operate in your absence. 





2-Cylinder 
4 Cycle Model D 


Suitable for pleasure or work boats where the high- 
est grade of quality is required. 


Model U two-cycle 3 to 8 h.p., $74.00 and upwards 


IMMEDIATE DELIVERY—We have motors in finished 
stock for immediate delivery of our Model D 2 and 4 cylinder 
and Model U 3 to 8 H. P. The material to build these 
motors would not be duplicated in many months—therefore, 
if you want a motor—get your order in Now, while we 
have the motors. We will not be able to get more material 
this year. 


Largest Builders of Small Marine Motors in the World 


Send for Big Catalog. 


GRAY MOTOR COMPANY, 2106 Mack Ave., Detroit, Mich. 
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Advertising Index will be found on page 96 


ram 2" 


— 4a 











A Substitute for Bronze Shafting 

When owners of small motor boats find 
that their bronze shaft is so badly worn or 
bent at the stuffing box that it is beyond repair, 
the following scheme may be resorted to when 
bronze shafting cannot be secured or the price 
is prohibitive. 

Have a steel shaft cut and fitted to replace 
the bronze one and have, two cast iron boxes 
made at a foundry. These should be bored 
for a running fit to the steel shaft. The shaft- 
log should be bored and tapped (same as 
metal) for a large compression grease cup as 


near the middle as possible. With 
—~ a cast iron box at each end 
S of the shaftlog and 









Steel shafting can be successfully used pro- 
vided the bearings are cast iron and plenty 
of lubricant is used 


the space about the shaft filled with grease 
from the compression cup, the steel shaft is 
protected from corrosion and at the same time 
is lubricated where it passes through the boxes. 
The shaft log full of grease makes a most 
Satisfactory water-tight stuffing box. 

It will be necessary to make a wooden pat- 
tern of the boxes, but as they are very plain it 
is a simple matter, and the cost of having them 
cast and bored will be very little, far less than 
a new bronze shaft. This scheme is said to be 
Satisfactory even in salt water. One boat hav- 
ing a steel shaft lasts for three seasons. 


A Substantial Awning Frame 


An awning frame for the bridge deck or the 
«cockpit which can be easily made by any 
amateur motor boatman is shown in the ac- 
companying sketches. All of the metal work 
is composed of standard pipe fittings, with 
right hand threads only, and the wood work 
is entirely of flat narrow strips; all of which 
makes the construction extremely simple. Yet 
it is amply strong. The writer made such an 
awning for his boat four years ago, which has 
withstood the storms and gales of all these 
years without a sign of failure. It has a 
spread 12 feet wide and 16 feet long, and the 
parts are of the dimensions shown herewith. 
‘The upright stanchions A are of %4-inch iron 
pipe. At the top of each stanchion is screwed 
a cross, B, which is of '%4-inch pipe size in its 
vertical run, and of %-inch pipe size in its 
horizontal run. Into the upper ends of these 
crosses are screwed %%x2-inch nipples, C, 
and onto the top of each nipple is screwed 
a four-lug floor flange, D. The length of the 
mipples, C, is a matter of choice, however, so 
long as they are all the same. Through the 
horizontal openings of the crosses, B, is slipped 
the long %-inch pipe, E, on the ends of which 
are screwed the %4-inch elbows, F, which also 
have %-inch nipples, C, in their upper ends, 
flanges, D, being screwed to these nipples, C 
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Composite awning frame 
using pipe and fittings 
for the straight work 
and wooden carlins 


Helpful Hints for the Motor Boatman 


Some of the Devices that Solved the Other Fellows Difficulties 





It is Moror Boatinc’s purpose to publish 
every month under this heading such meth- 
ods and kinks as motor boatmen have 
found helpful to them in their enjoyment 
of the best of all sports. The subjects will 
not be restricted to any particular phase of 
boating but will be as varied as we, with 
the help of our readers, can make them. 
To help make this page a success we want 
our readers to send us short accounts of 
the little things that have helped them out 
of their difficulties or stopped the little an- 
noyances that seem bound to occur every 
so often.—EprrTor. 











the same as before. This constitutes all the 
iron work. The length of the pipe, E, will be 
chosen to correspond to the length of awning 
required, a slight overhang beyond the end 
stanchions making a neat appearance. The 
spacing between the stanchions should not be 
over 26 inches. 

The wood work comprises 7x2-inch plates, 
G, %x2-inch carlins, H, and %x1%4-inch longi- 
tudinals, J. Any light wood, such as cypress 
or white pine, can be used for these parts. The 
carlins, H, should be sawed to the desired 
shape. The plates, G, may be cut straight, and 
can be sprung to the curvature of the side 
edge of the awning frame, if that curve is not 
too great. If it is over 6 inches in a length of 
10 feet, they had better be sawed on a curve. 
To save lumber, they can be sawed to about 


half the curvature required and sprung the - 


other half. 

After the metal framework has been as- 
sembled, the plates are secured in place by 
screws through the flanges, D. The carlins, 
H, are then fastened down to the plates by 
screws, which can be driven in from the top 
edge. These carlins will be cut to the proper 
individual lengths so that the various pairs of 
stanchions will be parallel. Along the tops of 
the carlins are fastened the light longitudinals, 
J, which form the support for the awning cov- 
er. These are preferably screwed to each 
carlin. 

The awning cover should be made of such 
size as to fall about 3 inches short of each end 
carlin, and to extend over the sides down as 
far as the plates, G. Then the cover can be 
4 laced to the 

pipes, E, and to 
the two end car- 

lins. 
| 
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Water and sedi- 
ment in the 
gasoline tank 
can be kept out of 
the piping by collect- 
ing it in a trap from 
which it can be 
drawn at intervals 





Dirt and Water Trap for 
Gasoline Tank 

The trap is a box made of cop- 
per or galvanized iron (same as 
tank) and soldered to the bottom of the tank 
after first cutting a hole the same size as the 
trap. It should be at least 2 inches in diameter 
and of about the same depth. The bottom 
should be cut from %-inch sheet brass and 
tapped for gasoline line and drain. 

When threaded pipe is used the nipple should 
be screwed into the trap before soldering to 
the tank. If copper tubing is used the threaded 
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end of the shut-off can be drilled out for a 
depth of about %4-inch and a piece of tubing 
soldered into it. This scheme has the mini- 
mum number of joints in the line, and the least 
chance of leakage. 

All water and sediment in the gasoline will 
settle to the lowest part of the tank (in this 
case the trap)—and should be drained off at 
intervals of a month or so. As the gasoline 
is drawn through the vertical tube some dis- 
tance above the bottom it will be free of dirt 
and water, yet the entire contents of the tank 
are available for use in the motor. The usual 
strainer is not necessary. 

Leather Washers Stop Oil Leakage from 

Crankcase 

It frequently happens that the oil in the 
crankcase leaks out along the shaft through 
the end bearings. Some motors are built with 
a groove to hold a felt washer that overcomes 
this difficulty. When a felt washer cannot be 








LEATHER 





A leather washer to prevent loss of oil along 
the crankshaft 


used the same result can often be obtained by 
making a cup washer out of leather, and 
slipping it over the ends of the shaft. 

The washer is cut from leather about %-inch 
thick and swaged to the slope shown. The 
washer, A, is held in place by the metal ring, 
B, attached by screws. On motors where the 
leather cannot be slipped over the end of the 
shaft, the washer and metal ring can be split 
and assembled about the shaft. 

A Simple Window Lock 

A simple form of lock and anti-rattler for 
sliding boat sash which drop into pockets or 
slide horizontally, is sometimes hard to find, 
or if found, is comparatively expensive. The 
writer uses the home-made device shown here- 
with with very satisfactory results. It is made 
of hard wood, like white oak, about %-inch 
thick, and if carefully positioned with respect 
to the sash, and is proof against rattling, and is 
nearly proof against thieves. 

The sketch is self-explanatory. The lock is 
fastened to the window post or frame by a 
l-inch No. 10 roundhead screw, with a thin 
washer under the head. It is so located that 
when swung down against the sash in locking 
position, as shown, the upper edge of the lock 
will not be quite down to a right-angular re- 
lation to the sash. A single lock on one edge 
of the sash is usually sufficient; but they are 
so inexpensive and easy to make that one on 
each edge of the sash may be used. 

The little wire pin, suspended by a small 
chain from a screw-eye, and inserted in 
a hole in the window post above the locking 
piece, is not essential for tightness of the 
sash; but it will prevent the sash from being 
Wire 
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Champion 


IN WATER 


Moisture can’t short-circuit it—it will actu- 
ally spark when entirely immersed in water. 


Equip your marine motor with Champion 
“Spark-in-Water” Plugs and be proof against 
the irritating experience of moisture-shorted 
spark plugs. 


Look on the porcelain for the name Cham- , 
pion—it’s your guarantee of dependability. 


Wherever there is motor-boating, all nearby 
dealers sell the Champion “Spark-in-Water’— 
Price $1.25. 


Champion Spark Plug Company 
TOLEDO, OHIO 
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E have in stock available for early shipment a limited number of 
our high grade launches. The power plant in each is our four- 
stroke-cycle engine. Seaworthy. Comfortable. Handsomely equipped. 





The Following Is a Brief General Description of These Boats 


Size Type Carrying capacity Speed 
ax Runabout 4to6 persons 16 ~=miles 
24’ x 5’ " 6to8 ™ 16 _ 
ais ay 8 to 10 " 14 
26’ x 5’ = 6to8 ss 18 
30’ x 5’ 6” i 7 to9 7 20 
a2 Oo - 8 to 10 " 15 
32’ x 6’ ci 6tod = 2214 


When present stock is sold we will be unable to furnish any more for use this season. 
GET BUSY:—MAKE YOUR SELECTION NOW. 


Catalog and bulletins giving full description and prices will be sent to you promptly on request. 


FAY & BOWEN 
ENGINE CO. 


104 Lake Street 
. GENEVA, N. Y., U.S. A. 
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Yacht Club Type 
Tungar Rectifier 
€ Volts. 75 Amperes. 





A Longer Life for Your Battery 


Motor starting and boat lighting make up about the hardest service 
a storage battery has ever been asked to withstand. No wonder 
lights grow dim, motors won’t start, batteries die young. Over- 
work will kill any battery quickly. 


Every battery needs a boosting charge occasionally, a slight over- 
charge at a low rate to keep the plates in good condition. It isn’t 
safe to adjust your generator for this overcharge—it already charges 
as fast as the battery can stand. 


You can save your battery, and your pocketbook, by using a 
Tungar Rectifier at least once.a month. It is a low priced efficient 
battery charger which operates from any 115-volt a.c. lighting circuit. 


Tungar should be installed in every private boat house, yacht club 
and repair station. It saves its cost quickly. 


Write today for prices. 
General Office: Schenectady, N. Y. Sales Offices in all large Cities. 


Tungar 


7 Ui e=Y ZY aaa Y a LLY YY 
6 Volts. 15 Amperes. 
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GENERAL ELECTRIC COMPANY 
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OWE R HE New _ Stroniverg, SPEED 
B ET \ SF pera x now de- a i 
sig -d for Marine E gi > use. ; 

[Nee E oa — “pe we ho pla er GREATER 
i I »w being repeated o rater. | j H 

its installation a then re ECONOMY ; 

boat insures immediate and A i 


tremendous speed increase 
and a lowering of fuel con- 
sumption and cost. 

Write for particulars. Give 
motor specifications—name of 
boat and engine—number of 
cylinders—bore and stroke. 


Stromberg Motor Devices Co. 


64 E.25th St. Dept.644 Chicago, Ill. 
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Buffalo engines have a reserve of power. 

Their ratings are conservative. They start 

easily and run until-you throw off thie switch, 

a Steady hum of ene well being, lots 
uM power to the wheel. 


"amiss your boat is Buffalo powered. It means a feel- 

- ing of perfect confidence, the knowledge that you are 

_. Thousands of motor boat owners have found that Buffalo power 

* ig not only efficient but economical, that to buy a Buffalo is really 

~ a saving, for they give more power per dollar than other engines. — 
| | ‘Phe Buffalo Book tells all about the Buffalo models built in sizes 
See + from 3 to 150 h. p.. for powering work boats, speed boats, 
ae _ Waunches, yachts and cruisers. It is yours for the asking. — 


2 
$: 


a - Buffalo Gasolene Motor Co. 
: “1274-1286 Niagara Street Buffalo, New York 
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